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DOCTORATES CONFERRED BY AMERICAN 
UNIVERSITIES. 

THE figures in the accompanying table, 
which have been obtained from official 
sources, show that in the course of the past 
eight years the degree of doctor of philos- 
ophy or doctor of science has been con- 
ferred on 2,037 students by thirty-five 
American universities. This record is 
tolerably complete, for although the degree 


TABLE I, 


DOCTORATES CONFERRED. 
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has been conferred by other institutions, 
but few of them have proper facilities for 
The table shows that 324 de- 
grees were conferred this year, a consider- 
able inerease over 1904 and over any pre- 
eecding year. During the first five years 


covered by these records there was no in- 


research, 


crease in the number of degrees, the aver- 
age being 233. In 1903 there was a gain 
above this average, in 1904 of 48, 
and this year of 91. The increase in the 
present year is satisfactory, and if main- 
tained may supply the demand for those 
An 
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competent to carry on research work. 
average inerease of about twelve degrees 
a year for the past seven years is, how- 
ever, small, not in proportion to the in- 
crease in the number of graduate students 
or of academic and other positions where 
competence in research is a qualification. 
It is further probable that the number of 
degrees given to American students by Ger- 
man universities has deereased during this 
period. 

Attention has been called on previous oc- 
casions to the large percentage of degrees 
conferred by a few institutions. There is, 
however, a slight tendeney, that will prob- 
ably become more marked, for the gap be- 
tween the seven institutions at the head of 
the list and to be filled in. 
The fact that Boston University this year 


those below 


ecnferred 14 degrees is probably exeep- 
tional, but the nine degrees conferred by 
the University of Wisconsin are more likely 
to be inereased than diminished in subse- 
institutions of the 


quent Several 


central and western states, of which Cali- 


years. 


fornia and Wisconsin may be especially 
have greatly improved their 
during the 
Up to 


the present time the universities fall into 


mentioned, 


facilities for graduate work 


period covered by these statistics. 
well-marked Chieago, 


rather eroups. 


Yale, Harvard, Johns Hopkins and Colum- 
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bia have, in the course of the past eight 
years, each conferred about 250 degrees; 
Pennsylvania and Cornell about 150; 
Clark, Michigan, New York and Wisconsin 
about 50; Boston, Virginia, George Wash- 
ington, Minnesota, California, Brown, 
Bryn Mawr and Princeton about 20; Stan- 
ford and Nebraska about 10. 

The University of Chicago gave this year 
44 doctor’s degrees, of which 21 were in 
the sciences, and these figures place Chi- 
eago at the head of both lists, it surpassing 
Yale as the university which up to last 
year had conferred the greatest number of 
degrees, and the Johns Hopkins Univer- 
sity, which up to last year had conferred 
the greatest number of degrees in science. 
Clark University this year conferred as 
many as 18 degrees, all in the sciences, and 
Boston University conferred 14 degrees, 
none of which were in the sciences. 


TABLE II. 
DOCTORATES CONFERRED IN THE SCIENCES, 
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Table II. shows the number of degrees 
that have been conferred in the natural 
and exaet seienees by the several institu- 
tions. The last column gives the per cent. 
of doctor’s degrees in the sciences that each 
institution has conferred. It is thus seen 
that the study of the natural sciences is 
relatively emphasized in certain institu- 
tions, some universities conferring more 
than half the degrees in the sciences and 
others less than half. 

The third table gives the degrees con- 
ferred in each of the sciences. Chemistry 
maintains the position of having more than 
twice as many doctorates.as physics, which 
stands next on the list. 
year passes zoology, and mathematics makes 
a considerable gain. 


TABLE III. 
DOCTORATES CONFERRED IN THE SCIENCES. 
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The institutions that conferred three de- 
grees or more in special subjects are as 
Chicago—botany, 7; chemistry, 
4; mathematies, 4. Johns Hopkins—chem- 
istry, 7; physies, 3; zoology, 3. Columbia 


follows: 


edueation, 6; psychology, 5. Harvard— 
chemistry, 4; psychology, 4. Yale—chem- 
Clark—psychology, 9; physics, 


istry, 6. 
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4; mathematics, 4. Pennsylvania—chem- 
istry, 5; mathematies, 3. 

The names of those on whom the degree 
was conferred in the natural and exact 
sciences, with the subjects of their theses, 
are as follows: 


UNIVERSITY OF CHICAGO. 


Maxwell Adams: ‘On Some Derivations of 
Hydroxylamine.’ 

Frederick Lendall Bishop: ‘The Thermal Con- 
ductivity of Lead.’ 

Edwin Bayer Branson: ‘ The Structure and Re- 
lationships of the American Labyrinthodontide.’ 

Orville Harry Brown: ‘The Effects of Certain 
Salts on Kidney Excretion with Special Reference 
to Glycosuria.’ 

William McAfee Bruce: ‘The Oxygen Ethers of 
Urea.’ 

Mintin Asbury Chrysler: ‘The Development of 
the Central Cylinder in Aracee and Liliacez.’ 

Nellie Esther Goldthwaite: ‘On Cyanocetic 
Ether.’ 

Heinrich Hasselbring: ‘ Certain Problems of As- 
similation.’ 

Clifton Durant Howe: ‘Reforestation on the 
Colchester-Essex Sand Plains.’ 

Lynds Jones: ‘The Development of the First 
Down and; its Relation to the Definitive Feather.’ 

Herbert Edwin Jordan: ‘Group Characters of 
Various Types of Linear Groups.’ 

William Jesse Goad Land: ‘A Morphological 
Study of Thuja.’ 

William Burnet McCallum: ‘ Regeneration and 
Polarity in Plants.’ 

Thomas Emery McKinney: ‘ Concerning a Cer- 
tain Type of Continued Fractions depending upon 
a Variable Parameter.’ 

Robert Lee Moore: ‘ Sets of Metrical Hypotheses 
of Geometry.’ 

Horatio Hackett Newman: ‘ The Morphogeny of 
the Chelonian Carapace.’ 

Alfred Reginald Schultz: ‘The Underground 
Water Supply of Wisconsin, Northern Illinois and 
the Northern Peninsula of Michigan.’ 

Etoile Bessie Simons: ‘A Morphological Study 
of Sargassum Filipendula.’ 

Arthur Whipple Smith: ‘The Symbolic Treat- 
ment of Differential Geometry.’ 

Oswin William Wilcox: ‘ A Study of Ethylchlor- 
sulphoraie.’ 

Robert Bradford Wylie: ‘The Morphology of 
Elodea Canadensis.’ 
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YALE UNIVERSITY. 

Harold Cornelius Bradley: ‘The Physiology of 
the Gastropod Sycotypus Canaliculatus.’ 

Howard Stanley Bristol: ‘ Researches in Organic 
and Inorganic Chemistry.’ 

James Brown: ‘ The Interaction of Hydrochloric 
Acid and Potassium Permanganate in the Presence 
of Various Inorganic Salts.’ 

Charles Paxson Flora: ‘The Estimation of 
Cadmium.’ 

Beverly Waugh Kunkel: ‘ Studies on the Anat- 
omy of the California Limbless Lizard, Auniella 
Puichra, with a General Consideration of the 
Pineal Apparatus of the Vertebrates.’ 

Bertram Augustus Lenfest: ‘The Accuracy of 
Linear Movements.’ 

Raymond Benedict MeClenon: ‘On Simple Inte- 
grals with Variable Limits.’ 

George Grant MacCurdy: ‘The Eolithie Prob- 
lem: Evidences of a Rude Industry antedating the 
Paleolithie.’ 

Ralph Nelson Maxson: 
Small Amounts of Gold.’ 
Caddall Morehead: ‘Numbers of the 
Forms 2. g=1 and Fermat’s Numbers.’ 

Perey Raymond: ‘A _ Tropidoletus 
Faunule at Canandaigua Lake, N. Y. The Chazy 


‘The Estimation of 
James 
Edward 


Formation and its Fauna.’ 
Frederick Clark Stanley: ‘A Critical Study of 
the Composition of Hornblende.’ 
Joannes Gabriel Statiropoulos: ‘ Researches in 


Organic Chemistry.’ 


HARVARD UNIVERSITY. 

Bird Thomas Baldwin: ‘The Mutual Influence 
of Different Starting Points on the Series of Asso- 
ciations.’ 

Gustavus Edward Behr, Jr.: 
Free Energy of Iron under Varying Conditions.’ 
Willett Blackman: ‘The Spermato- 
genesis of Scolopendra heros.’ 

Howard Lane Blackwell: ‘ Dispersion in Electric 
Double Refraction.’ 

Latham Clarke: ‘ Addition Compounds of Di- 
methylaniline.’ 

George Shannon Forbes: ‘ Energy Changes in- 
of Zine and Cadmium 


‘Changes in the 


Maulsby 


volved in the Dilution 
Amalgams.’ 

Walter Burton Ford: ‘On the Problem of Ana- 
lytic Extension as applied to Functions defined 
by Power Series.’ 

Charles Hughes Johnston: ‘A Psychological 
Study of the Mutual Influence of Feelings.’ 

Herbert Adolphus Miller: ‘The Race Problem 


and Psychophysics.’ 
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Amon Benton Plowman: ‘The Comparative 
Anatomy and Phylogeny of the Cyperacez.’ 

Frederick William Russe: ‘On Tetrabromortho- 
benzoquinone.’ 

Clement Leslie Vaughan: ‘The Motor Power of 
Optical Stimulations of Different Degrees of Com- 
plexity.’ 

JOHNS HOPKINS UNIVERSITY. 

Eugene Cook Bingham: ‘ The Conductivity and 
Viscosity of Solutions of Certain Salts in Mix- 
tures of Acetone with Methyl Alcohol and Ethy! 
Alcohol and Water.’ 

Hamilton Bradshaw: I., ‘ Relative Rates of 
Oxidation of Ortho, Meta and Para Compounds.’ 
1I., ‘Orthosulphaminebenzoic, Acid and Related 
Compounds.’ III., ‘Some Derivatives of Pheny)- 
glyeocollorthosulphonie Acid.’ 

Philip Howard Cobb: ‘A Further Investigation 
of the Chlorides of Orthosulphobenzoie Acid.’ 

Eugene Willis Gudger: ‘The Breeding Habits 
and the Segmentation of the Egg in the Pipefish, 
Siphostoma Floride.’ 

August Ernest Guenther: ‘ A Study of the Com- 
parative Effects of Solutions of Potassium, Sodium 
and Caleium Chlorides on Skeletal and Heart 
Muscle.’ 

William Edwin Hoffman, Jr.: ‘ Camphoroxalic 
Acid Derivatives.’ 

Robert Edward Loving: 
Vacua.’ 

William John Miller: ‘The Crystalline Lime- 
stones of Baltimore County, Maryland.’ 

Henry Bayard Phillips: ‘Some Invariants and 
Covariants of Ternary Collineations.’ 

James Temple Porter: ‘Selective Reflection in 
the Infra-red Spectrum.’ 

Samuel Rittenhouse: ‘The Embryology of 
Stomotoca Apicata and the Embryology of Tur- 
ritopsis Nutricula.’ 

Forrest Shreve: ‘ The Development and Anatomy 
of Sarracenia Purpurea L.’ 

Roswell Powell Stephens: I., ‘On a Curve of the 
Fifth Class.’ IL, ‘On a System of Parastroids.’ 

Henry Philip Straus: ‘An Electrolytic Method 
for the Preparation of Pure Caustic Alkalies for 
the Laboratory.’ 

Levi Shoemaker Taylor: ‘ An Electrical Method 
for the Combustion of Organic Compounds.’ 

Mayville William Twitchell: ‘The Cenozoic Cas- 
siduloidea of the United States.’ 

Horace Seudder Uhler: ‘ Absorption Spectra of 
the Aniline Dyes.’ 

Augustus Price West: ‘ A Study of the Effect of 
Temperature on Dissociation and on the Tempera- 


‘The Are in High 
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ture Coefficients of Conductivity in Aqueous Solu- 


tions.’ 
COLUMBIA UNIVERSITY. 
Melix Arnold: ‘The Psychology of Association.’ 
Charles Josephus C. Bennett: ‘ Formal Disci- 


ine. 
| Jesse Dismukes Burks: ‘Exact Methods in 
City School Administration.’ 

:mily Matilda Coddington: ‘The Historical De- 
velopment of Pseudo-spherical Surfaces.’ 

llwood Patterson Cubberley: ‘ Equalization of 
the Advantages of Education by Means of State 
Aid.’ 

Frederick Morgan Davenport: ‘A Sociological 
Study of Revivals.’ 

Walter Fenno Dearborn: ‘The Psychology of 
Reading.’ 

Edward Charles Elliott: ‘A Fiscal Study of 
Municipal School Administration.’ 

toland MeMillan Harper: ‘A Phytogeograph- 
ical Sketch of the Altamaha Gut Region of the 
Coastal Plain of Georgia.’ 

Linville Laurentine Hendren: ‘The Rate of Re- 
combination of the Ions in Gases at Low Pres- 
sures. 

Vivian Allen Charles Henmon: ‘The Time of 
Perception as a Measure of Differences in Sen- 
sations.’ 

Howard Daniel Marsh: ‘The Diurnal Course of 


Human Efficiency.’ 
Junius Lathrop Meriam: ‘Studies in Normal 
Schools and Elementary Teachers.’ 


Henry Raymond Mussey: ‘The Production of 
lron Ore in the United States.’ 

Bruce Ryburn Payne: ‘A Comparative Study 
of the Content and Time Allotments of the Cur- 
ricula of Publie Elementary Schools in Cities of 
the United States, England, Germany and France.’ 

George Drayton Strayer: ‘ City School Expendi- 
the Variability and Interrelation of the 
Principal Items.’ 

Satoru Tetsu Tamura: ‘ A Mathematical Theory 
of the Nocturnal Cooling of the Atmosphere near 
the Earth’s Surface.’ 

Ida Carleton Thallon: ‘ Lycosura and Damo- 


phon.’ 


tures; 


Lorande Loss Woodruff: ‘An Experimental 
Study on the Life-History of Hypotrichous In- 
fusoria,’ 

Naohidé Yatsu: ‘Studies on the Embryology 
and Cytology of Cerebratulus lacteus.’ 


UNIVERSITY OF PENNSYLVANIA. 


Clarence William Balke: ‘Double Fluorides of 
Tantalum,’ 
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Matthew Hume Bedford: ‘ Columbates.’ 

Alice Lenore Davison: ‘The Electrolytic Deter- 
mination of Cadmium with the Use of a Rotating 
Anode.’ 

Henry Fox: ‘ The Pharyngeal Pouches and Their 
Derivatives in the Mammalia.’ 

Robert Harvey Gault: ‘On Conditions Affect- 
ing the Maximal Rate of Voluntary Extensor and 
Flexor Movements of the Right Arm.’ 

Oliver Edmunds Glenn: ‘The Determination of 
the Abstract Groups of Order p*qr, p,q and r be- 
ing Distinct Primes.’ 

Ulysses Sherman Hanna: ‘ The Bitangentials of 
the Plane Quintic and Plane Sextic.’ 

Robert Harbison Hough: ‘On the Mechanical 
Equivalent of the Heat of Evaporation of Water.’ 

Alice Madeleine MecKelden: ‘Groups of Order 
2™ that Contain Cyclic Subgroups of Orders 
2™—1, 2m—2, and 2™—3,’ 

Burnett Smith: ‘Senility Among Gastropods.’ 

Ralph Ogden Smith: ‘The Rapid Determination 
of Lead and Mercury in the Electrolytic Way.’ 

James Renwick Withrow: ‘The Electrolytic 
Precipitation of Gold with the Use of a Rotating 
Anode and the Rapid Analysis of Halides.’ 


CORNELL UNIVERSITY. 


Oscar Perry Akers: ‘On the Congruence of 


‘Axes in a Bundle of Linear Complexes.’ 


James Munsie Bell: ‘ Dinerie Equilibria.’ 

Ralph Vary Chamberlin: ‘North American 
Spiders of the Family Lycoside.’ 

Samuel Richard Cook: ‘On the Velocity of 
Sound in Gases, and the Ratio of the Specific 
Heats, at the Temperature of Liquid Air.’ 

William Chauncey Geer: ‘ Contributions to the 
Chemistry of Indium.’ 

George David Hubbard: ‘The Geographic In- 
fluence of the Precious Metals in the Development 
of the United States.’ 

Frederick Edward Kester: ‘The Joule-Thomson 
Effect in Certain Gases.’ 

Charles Edward Lewis: ‘The Embryology and 
Development of Riccia lutescens and Riccia chys- 
tallina.’ 

Richard Roswell Lyman: ‘The Flow of Water 
over Weirs.’ 

Donald Alexander MacRae: ‘ Life of Sophocles, 
from the Sources.’ 

Addams Stratton McAllister: ‘ Alternating Cur- 
rent Commutator Motors.’ 

Herman Campbell Stevens: 
graphic Study of Attention.’ 

George Frederick Warren, Jr.: ‘The Apple In- 
dustry of Wayne and Orleans Counties, N. Y.’ 


‘A Plethysmo- 
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Gershom Franklin White: ‘ The Bacterial Flora 
of the Apiary with Special Reference to Bee Dis- 
eases, 

CLARK UNIVERSITY. 
Allen: ‘On 
Number Systems Belonging to an Arbitrary Do- 


Reginald Bryant Hypercomplex 
main of Rationality.’ 

Charles E. Browne: ‘A Study of the Simpler 
Arithmetical Processes.’ 

W. Fowler Bucke: ‘ Examinations and Grading.’ 

Arthur L. Clark: ‘ Surface Tension at the Inter- 
face between Certain Liquids and Vapors.’ 

Joseph George Collin: ‘ Construction and Calcu- 


lation of an Absolute Standard of Self-Inducet- 
ance.’ 
John Shaw French: ‘On the Theory of the 


Pertingents to a Plane Curve.’ 
Nevin *Cubie and Quartie Sur- 
faces in Four-fold Space.’ 
Benjamin Spencer Gowen: ‘Group Psychoses.’ 
John Charles Hubbard: ‘On the Conditions for 
Sparking at the Break of an Inductive Circuit.’ 
Herbert G. Keppel: ‘The Cubie Three-spread 
Ruled with Planes in Four-fold Space.’ 
Walter Libby: ‘ Poetic Imagination.’ 
Thomas Seott Lowden: ‘A Study in Personal 
Hygiene.’ 
Josiah 


Jesse Gates: 


Moses: ‘ Pathological Aspects of Re- 


ligion.’ 


Fred Mutchler: ‘A Study of the Structure and 


Biology of the Yeast Plant.’ 
Maurice Herman Small: ‘On Some Psychical 
Relations of Society and Solitude.’ 
Lewis Madison Terman: ‘ Genius and Stupidity.’ 
Charles W. Waddle: ‘ Miracles of Healing.’ 
Roy Titus Wells: ‘Experiments on the Self- 
Induction of Currents in Cylindrical Cores.’ 


NEW YORK UNIVERSITY. 
Frederick Malling ‘The Influence 
of Molecular Constitution upon the Internal Fric- 


Pedersen: 


tion of Gases.’ 


UNIVERSITY OF WISCONSIN. 

‘A Contribution to the 

Chemistry of the Tellurates.’ 

Watts: ‘An Investigation of 

the Borides and the Silicides.’ 
Stephen Marshall Hadley: 


Bina ry Sta rs.’ 


Edgar Burton Hutchins: 


Oliver Patterson 


Relative Masses of 


WASHINGTON UNIVERSITY. 
Ray Smith ‘A Study of the James 
Types of Ordovician and Silurian Bryozoa.’ 
Hiram Colver MeNeil: ‘On the Constitution of 
Natural 


GEORGE 


> — 
Basslet ° 


Certain Silicates.’ 
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Henry Albert Pressey: ‘ Flow of Water in Chan. 
nels,’ 

UNIVERSITY OF MINNESOTA. 

Edward M. Freeman: ‘ The Seed-Fungus of 
Lolium Temulentum L., the Darnel.’ 

UNIVERSITY OF CALIFORNIA. 

Ralph Hamilton Curtiss: I., ‘A Method of 
Measurement and Reduction of Spectrograms for 
the Determination of Radial Velocities.’ II, 
‘Application to a Study of the Variable Star \W 
Sagittarii.’ 

Charles Gardner Rogers: ‘The Effect of Vari- 
ous Salts upon the Survival of the Invertebrate 
Heart.’ 

Mooshegh Vaygouny: ‘On Two New Electro- 
chemical Processes for the Extraction of Silver 
and Gold from their Ores.’ 


BROWN UNIVERSITY. 

Norman Armin Dubois: ‘Some Condensation 
Products of 1-Phenyl-Naphthalene 2, 3, Dicar- 
boxylie-Anhydride.’ 

Arthur Eugene Watson: ‘ An Investigation into 
the Source of the Condensation-Nuclei produced 
by the Action of X-Rays in Dust-Free Air.’ 


PRINCETON UNIVERSITY. 

Adam Miller Hiltebeitel: ‘The Problem of Two 
Fixed Centers and Certain of its Generalizations.’ 

Walter Mann Mitchell: ‘ Researches in the Sun- 
Spot Spectrum, Region F-A.’ 

Frank Albert Stromsten: ‘ Contributions to the 
Anatomy and Development of the Venous Sys- 
tem of Turtles.’ 


LELAND STANFORD JUNIOR UNIVERSITY. 


William Albert Manning: ‘ Studies on the Class 
of Primitive Substitution Groups.’ 


UNIVERSITY OF NEBRASKA. 
Esther Pearl Hensel: ‘ An Investigation of the 
Movements of Petals.’ 
Homer Leroy Shantz: ‘A Study of the Vegeta- 
tion of the Mesa Region East of Pike’s Peak.’ 


STATE UNIVERSITY OF IOWA. 

Paul Bartsch: ‘A Study in Distribution Based 
upon the Family Pyramidellide of the West Coast 
of America.’ 

William Bonar Bell: ‘ Modifications 
Form and Function of Homologous Crustacean 
Appendages.’ 
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UNIVERSITY OF CINCINNATI. 
~Harry Shipley Fry: ‘The Reducing of Mag- 
nesium Amalgam on Aromatic Nitro Compounds.’ 
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UNIVERSITY OF MISSOURI. 
Francis Potter Daniels: ‘The Flora of Colum- 
bia, Missouri and Vicinity. An Ecological and 
Systematie Study of a Local Flora.’ 


THE ADVANCE OF OUR KNOWLEDGE OF 
THE CAUSATION AND METHODS OF 
PREVENTION OF STOCK DISEASES 
IN SOUTH AFRICA DURING THE 
LAST TEN YEARS. 


II. 
B. PARASITE UNKNOWN. 
I. Rinderpest. 


We now turn our attention to the impor- 
tant diseases of the second group. In these 
the parasites causing them are unknown— 
that is to say, no parasites can be detected 
by the mieroseope or by culture—but it is 
equally true that they must be present in 
the biood and fluids of the sick animals in 
some form or other. In all probability 
they are ultra-microscopic—too small to be 
seen with our present instruments. This 
is borne out by the fact that they are able 
to pass through the pores of porcelain 
filters, which keep back the smallest micro- 
organisms we are able to recognize. 

The first of the second group of diseases 
is rinderpest, which has overrun and dev- 
astated South Africa within the last ten 
years. 

Rinderpest has been known from time 
immemorial in Europe and Central Asia, 
and is an exceedingly fatal disease, killing 
90 to 100 per cent. of the cattle attacked. 

The recent epidemic, according to some, 
originated in the Nile-provinees, and slowly 
crept southwards, reaching the Transvaal 
in 1896, after a journey lasting some fifteen 
years. Great efforts were made to oppose 
its passage, but nothing seemed to avail. 
In parts of the country where there were 
few or no eattle the epidemic spread by 
means of the wild animals—particularly 
the buffalo—which have been exterminated 
in many plaees. 





SCIENCE. 327 


Ten years ago the symptoms and con- 
tagious nature of this disease were well 
known, but nothing was known as to meth- 
ods of prevention, and it is to the investi- 
gation of this epidemie in South Africa 
that the discovery of practical methods of 
immunizing eattle, and in this way of 
stamping out the disease, is due. 

As soon as it was apparent that the epi- 
demie was spreading into South Africa, all 
the colonies made strenuous efforts to com- 
bat it. The Transvaal government invoked 
the aid of the Pasteur Institute, and Messrs. 
Bordet and Danysz were sent out to dis- 
cover some method of prevention. They 
worked near Pretoria, and were assisted by 
Dr. Theiler, then the principal veterinary 
surgeon. Before they arrived on the scene 
the Natal government had despatched Mr. 
Watkins-Pitchford, their principal veteri- 
nary surgeon, to the Transvaal, where he 
also at first had Dr. Theiler as his colleague, 
and where he did some good pioneer work 
in the;serum therapeutics of the disease. 
In the Cape Colony Dr. Hutcheon, the prin- 
cipal veterinary surgeon, and Dr. Eding- 
ton, the government bacteriologist, were no 
less active. It is, however, to Professor 
Robert Koch, of Berlin, that the honor is 
undoubtedly due of first publishing a prac- 
tical method of immunizing cattle against 
rinderpest. He arrived at Kimberley on 
December 5, 1896, and in the ineredibly 
short space of time of two months was able 
to report two methods of immunizing, viz., 
by the injection of rinderpest bile, and, 
secondly, by the injection of serum from 
immune animals. I have always thought 
that the discovery that the injection of bile 
taken from an animal dead of rinderpest 
rendered cattle immune was particularly 
brilliant. Up to that time no one had 
dreamt that bile could possess such a qual- 
ity. It is true that both Transvaal and 
Orange Free State Boers are said to have 
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used a mixture of bile and blood from dead 
animals before Koch’s researches, and also 
that Semmer in 1893 showed that serum 
might be used for protective purposes; but 
still to Koch is due the credit of making 
these processes practical. After he left 
South Africa his work was continued by 
Kolle and Turner, who greatly improved 
the methods; and it is to them, and to the 
other workers mentioned above, that we 
owe the fact that rinderpest has now lost 
its terrors. 

In the last recrudescence of this disease 
in the Transvaal, in 1904, Mr. Stewart 
Stockman, the principal veterinary surgeon, 
and Dr. Theiler, thanks to the experience 
and knowledge gained during the last ten 
years, were enabled to stamp out the dis- 
ease rapidly and completely. It is to them 
also that we owe our knowledge of the 
dangers of the intensive method of inocula- 
tion, much used in the past and due to 
Kolle and Turner, and the introduction of 
the fighting against the plague by the in- 
oculation of the healthy eattle by injections 
of immune serum alone. 

In the tsetse-fly disease our advance in 
knowledge has been in regard to the causa- 
tion of the disease, and not in its preven- 
tion; it is quite otherwise with rinderpest. 
The contagium or cause of rinderpest is ab- 
solutely unknown. We know it exists in 
the blood, nasal, mucous and other secre- 
tions of the sick animal, as all these are 
infective, but no one has seen it. The 
smallest quantity of blood will give the dis- 
ease if injected under the skin of a healthy 
We also know that the contagium 
is not very resistant. Blood soon loses its 
virulence after it leaves the body, and the 
effect of drying or the addition of chemical 
preservatives, such as glycerine, acts also 
injuriously to the contagium, whatever it 
may be. It evidently belongs to the ultra- 
visible sort of micro-organisms, as it is said 
to pass through a porcelain filter. 


animal. 
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How the contagium passes from the sick 
to the healthy is assumed to be by contact. 
No experiments have, as far as I am aware, 
been made as to whether it is conveyed by 
insects as well; but, as Professor John Mac- 
Fadyean says, as it spreads in all countries 
and climates and seasons, and the con- 
tagium is easily carried on the persons or 
clothes of human beings, it is improbable 
that insects have anything to do with it. 

It is in the methods of protective inocula- 
tion that the great advance has been made 
in our knowledge of this disease. Ten years 
ago no means were available to stay the 
progress of this plague; now it has lost its 
terrors. As soon as it appears it can be 
immediately attacked and stamped out. 
This is done by rendering the surrounding 
eattle immune to the disease by injecting 
immune serum. This serum is prepared by 
taking immune eattle and hyper-immuniz- 
ing them by the injection of large quanti- 
ties of virulent blood, so as to make their 
blood serum as anti-toxie as possible. If 
there are no immune eattle at hand, cattle 
ean be immunized by Koch’s bile injection 
method and then hyper-immunized ; but, of 
course, in practise—for example, here in 
the Transvaal—large quantities of immune 
serum are kept ready for emergencies, and 
a herd of immune eattle kept up for the 
supply of the serum. This satisfactory 
state of affairs, as far as this disease is con- 
cerned, is, of course, the outcome of an 
immense amount of thought and experi- 
ment, and I have already mentioned the 
chief scientific men to whom this country 
owes this great boon. 

Different methods of immunizing have 
been tried during these years. Up to 1903 
the prevailing custom was to use what was 
known as the virulent-blood and serum 
method. That is to say, immune serum 
and virulent blood were injected at the 
same time, in order that the animal might 
pass through a modified attack of the dis- 
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couse. Since 1903, however, in the Trans- 
vaal this method has been stopped, and the 
‘serum alone’ method introduced. This 
niethod is based on the fact that the virus 
of rinderpest does not retain its infective 
property outside the body for more than a 
day or two; that it dies out in the animal, 
as a rule, in fourteen days, but in chronic 
cases only after thirty days, and that, there- 
fore, the healthy eattle in an affected herd 
must be protected for this length of time. 
Now ‘serum alone’ only protects for about 
ten days, and therefore the cattle must be 
inoculated three times at intervals of ten 
days. The doses of serum must also be 
large—from 50 c.e. to 200 ¢.c.—so that this 
method of stamping out rinderpest, al- 
though quite efficacious, entails a good deal 
of labor. It is necessary, then, to spare no 
expense in making the Veterinary Depart- 
ment efficient, and any cheese-paring legis- 
lation in this direction may be disastrous. 


II. Horse-sickness. 


The next stock plague I would bring be- 
fore your notice is horse-sickness. This is 
a disease which only affects equines—the 
horse, mule and rarely the donkey. Itisa 
very fatal disease, carrying off thousands 
of horses every year. It is one of the most 
important diseases in South Africa, and, if 
it could be coped with, would enable the 
Transvaal to become one of the best horse- 
breeding countries in the world. At pres- 
ent it is dangerous for any one in Natal 
and many parts of the Transvaal to possess 
a valuable horse, the chances of losing it by 
horse-sickness being so great. 

In 1895, when I went to the north of 
Zululand with the Ingwavuma expedition, 
we lost all our horses with this disease. We 
started with a hundred horses, and had to 
march back on foot, every horse having 
died. 

Ten years ago, when I arrived in South 
Africa, our knowledge of this disease was 
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confined to the disease itself; nothing was 
known as to its causation or prevention. 
Credit is due to Dr. Edington for having 
accurately described the lesions and shown 
its ready inoculability, period of incuba- 
tion, ete. He, however, fell into the mis- 
take of attributing its causation to a species 
of mold fungus. 

Etiology: Geographical Distribution.— 
Horse-sickness is widely distributed 
throughout Africa. It is common in 
Natal, Zululand, the greater part of the 
Transvaal, Rhodesia, Bechuanaland and 
Portuguese East Africa. In Cape Colony 
it occurs in epidemics, with intervals of 
ten to twenty years. It is undoubtedly a 
disease which prevails chiefly in low-lying 
localities and valleys, and is but rarely met 
with in elevated exposed positions. It, 
however, is met with now and then in river 
valleys up to an elevation of some thou- 
sands of feet. Season has also a remark- 
able influence on its development, being 
exceedingly common in summer and disap- 
pearing on the appearance of the first frosts 
of winter. 

Ten years ago various theories were held 
as to the cause of this disease. Some people 
thought that it was due to eating poisonous 
herbs; others, to some peculiarity or state 
of the night atmosphere; others, to eating 
grass covered with dew; and still others, 
to the eating of the spiders’ webs which 
may be seen on the grass in the morning. 
It was known at that time not to be con- 
tagious in the ordinary sense of that term; 
that is to say, a horse could be stabled 
alongside a case of horse-sickness without 
incurring the disease, or a horse might be 
placed without danger in the same stall in 
which a horse had recently died of horse- 
sickness. 

Nature of the Disease.—A horse which 
has been exposed to infection shows no 
signs of the disease for about a week. Its 
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temperature then goes up rapidly, and it 
dies after four or five days’ illness. Very 
often the horse appears perfectly well until 
within a few hours of death. 
my horse was the last one to die on the 
On the day of his 
noon without no- 
Ile then 
rather dull in his movements, and I handed 
Ile died 


that evening immediately after we got into 


For example, 


Ingwavuma expedition. 
death | until 


ticing anything amiss. 


rode him 
became 


him over to the groom to lead. 


camp. It is, therefore, a very rapidly fatal 
disease, and almost every horse which is 
attacked by it suecumbs. I have never 


had 


inoculation 


seen a ease of horse-sickness which 


brought on by artificial 


Sut there ean be no doubt that 


been 
recover, 
a small percentage of horses infected nat- 
urally do recover, and these recovered 
horses are, more or less, immune in future 
to the disease. There is no necessity for 
me to describe the symptoms of this well- 
known disease, as every one who has to do 
South Afric: 


and every one has seen 


with horses in is perfectly 
familiar with it, 
dead horses with the characteristic mass of 
white foam issuing from their nostrils, due 
to the effusion of the liquid part of the 
blood into the lungs and trachea. 

of the 


There ean be no doubt that this 


Nature Virus which causes this 
Disease. 
disease, like the tsetse-fly disease, is caused 
by some form of blood parasite. A small 
quantity of fluid taken from any part of a 
horse suffering from horse-sickness is ¢a- 
pable of giving rise to the disease if injected 
under the skin of a healthy horse. For 
example, the thousandth part of a drop of 
blood from a sick horse will, in many eases, 
give rise to the disease if injected under 
the skin of a healthy horse. It must be 
admitted, however, that some horses require 
a larger dose than others, but it may be 
said that no horse has yet been found to 


withstand more than a comparatively small 
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quantity of infective blood thrown under 
the skin. Now, although every drop of 
blood must contain many of the organisms 
of this disease, yet the most careful exam- 
ination of such blood under the highest 
powers of the microscope reveals nothing. 
Again, if we filter horse-sickness blood 
through a porcelain filter—a filter which is 
capable of keeping back all the known vis- 
ible miero-organisms—the filtrate is found 
It is evident, then, that we 
are here dealing with a blood parasite so 


to be virulent. 


small in size as to be absolutely invisible 
to the highest powers of the microscope, 
and also so minute as to readily pass 
through the pores of a Chamberlain filter. 
What the nature of this parasite is one can 
not tell. 
For example, horse-sickness blood which is 


It behaves in many curious ways. 


simply dried and pounded into powder is 
On the other 
hand, blood kept in the moist condition re- 


found to be perfectly inert. 


mains virulent and capable of giving rise 
to the disease for years. Or, again, the 
verm of horse-sickness is so resistant to 
external agencies that if, as deseribed by 
MacFadyean, a part of the liver of a horse 
dead from horse-sickness be buried in the 
ground and subjected to putrefaction, it is 
found that the liver tissue retains its in- 
Although a very 
small quantity of blood introduced under 
the skin of a horse will almost certainly 
give rise to the disease, it is quite different 
if the blood is introduced into the stomach. 
In the latter case a small quantity of blood 
has no effect, and the horse requires to be 
drenched with a pint or more before the 
disease can be given in this way. 

The question now arises as to how horses 
are infected by this disease in nature. On 
account of the small quantity of blood 
which will give rise to the disease if in- 
jected under the skin, and the large quan- 
tity required before the disease can be con- 


feetivity for months. 











SepTEMBER 15, 1905.] 


veyed through the stomach, for a long time 
it has been supposed that it must be con- 
veyed from sick to healthy horses by means 
of some biting inseet. Experiments have 
been made within the last few years by 
\atkins-Pitechford and others in order to 
clear up this aspect of the question. Horses 
have been placed in fly-proof shelters in 
exceedingly unhealthy places, and it was 
found that in no ease did any of these pro- 
tected horses incur the disease; whereas 
horses allowed to feed in the same place, 
but without any shelter, soon succumbed 
to the disease. But, up to the present, as 
far as I am aware, the particular biting 
fly, mosquito or other insect which is the 
carrier of this disease has not been discov- 
ered, and there can be no doubt that one of 
the most important facts to make out in 
the etiology of this disease is the discovery 
of the particular insect which conveys the 
disease from the sick to the healthy. By 
this discovery a flood of light may be 
thrown on the causation of the disease, and 
some means discovered of combating the 
disease through the insect, as has been suc- 
cessful in some instances in regard to the 
ease of human malaria. 

Professor MacFadyean also suggests that 
experiments are needed to show what is the 
‘reservoir’ of the virus. 

Prevention.— Although we have been un- 
fortunate up to the present in not being 
able to make out the exact nature of the 
parasitic cause of this disease, or to dis- 
cover the exact insect which carries it, a 
large amount of patient, persevering work 
has been done within the last ten years in 
regard to its prevention by protective in- 
oculation. 

In this important work Bordet, Eding- 
ton, Koch, Theiler, Watkins-Pitchford and 
others have labored for many years, and, 
according to recent reports, with some 
measure of success. 
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Dr. Edington, for example, who has been 
working at this problem for several years, 
reports that heart-water is identical with 
horse-sickness, and that by inoculating 
mules with heart-water blood he has been 
able to salt them against horse-sickness. 
He says that experiments testing this vac- 
ciné show it to be an ideal one. It gives 
a high protection to the animals inoculated. 
Its keeping powers are excellent. No ani- 
mal has died as the result of this inocula- 
tion, nor has any dangerous symptom been 
produced. He states that he is not in a 
position to supply a vaccine for horse-sick- 
ness in horses, but has every hope of attain- 
ing this suecessful end very shortly. 

We must congratulate Dr. Edington on 
his results, and trust that this method of 
conferring immunity may prove itself to 
be successful when put to practical use. 
For my part, I am somewhat sceptical of 
Dr. Edington’s methods of immunizing 
against horse-sickness. I am sure he will 
forgive my expression of scepticism when 
I recall to his memory the various methods 
he has already brought forward, just as 
optimistically, and which have all been 
tried and found wanting. 

Dr. Koch has lately recommended a 
method of immunization against horse-sick- 
ness. This is the artificial establishment 
of an active immunity in susceptible ani- 
mals by gradually increased doses of viru- 
lent blood, alternated in the early stages 
of treatment with the injection of serum 
prepared from the blood of highly fortified 
salted horses. Mr. Gray reports that the 
experiments already conducted on these 
lines show that the process as laid down by 
Koch requires important modification be- 
fore the process of establishing immunity 
against horse-sickness can be of any prac- 
tical use. 

Mr. Watkins-Pitehford in Natal is also 
hopeful of sueceeding in producing im- 
munity against horse-sickness. 
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Dr. Theiler, too, reports that he has sue- 
ceeded in producing a serum which ean be 
utilized in connection with virulent blood 
to confer active immunity. He informs 
me that his method is a subeutaneous injec- 
tion of serum and an intra-jugular injec- 
tion of virus earried out simultaneously. 
The death rate in mules, from the effect of 
the inoculation, he states to be about five 
per cent. It is higher in horses, but he 
expects shortly to attain the same result in 
them. During the last horse-sickness sea- 
son he exposed 200 immunized mules to 
natural infection in various parts of the 
eountry. Of that number only one died 
with symptoms of horse-sickness. As Dr. 
Theiler is himself communicating his meth- 
od in detail to the association, I need not 
enter more fully into it. 

The man who discovers a practical meth- 
od of dealing with horse-sickness will be 
one of the greatest benefactors of this coun- 
try. There has always been a tradition 
that a large money reward is awaiting this 
discovery. I do not know whether this is 
well founded or not, but certainly such a 
work would well deserve the highest pos- 
sible reward. The best reward is to give 
the investigator more oppor- 
tunity and more assistance in pursuing his 
beneficent work. The reward given by the 
French people to Pasteur was the Pasteur 
Institute; by the German government to 
Koch, the Imperial Hygienie Institution. 


suecessful 


Catarrhal Fever of Sheep: Blue Tongue. 
— This first deseribed by 
Hutcheon, the chief veterinary surgeon of 
It is very similar in many 
Both these dis- 


disease was 


Cape Colony.’ 
respects to horse-sickness. 


*It is to Mr. Hutcheon that South Africa owes 
its knowledge of many stock diseases. For the last 
twenty-five years he has labored with the utmost 
earnestness in Cape Colony, often under trying 
conditions, and his description of the various dis- 
eases formed the basis of all the modern work done 


on the subject. 
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eases occur most often in low-lying, damp 
situations, such as river valleys and the 
coast plain. They also oceur at the same 
time of the year; that is, from January to 
April. Blue tongue, like horse-sickness, is 
probably carried from the sick to the 
healthy by means’ of some night-feeding 
insect. At the same time the diseases are 
not identical, since the inoculation of horse- 
sickness blood into a sheep does not give 
rise to blue tongue, nor the blood of the 
sheep injected into the horse give rise to 
horse-sickness. 

To Mr. Spreuill, government veterinary 
surgeon in Cape Colony, acting under the 
advice of Hutcheon, is due the eredit of 
proving that a preventive serum could be 
prepared capable of immunizing sheep 
against this disease. Dr. Theiler informs 
me he has repeated Mr. Spreuill’s experi- 
ments, and they hope to introduce this 
method of inoculation at an early date. 


Heart-water of Cattle, Goats and Sheep. 
—This disease was also first clearly de- 
scribed by Mr. Hutcheon. It occurs in the 
Transvaal, Natal and Cape Colony, and is 
responsible for much of the yearly loss 
among the eattle, sheep and goats. 

Like. the last disease—blue tongue—it 
resembles horse-sickness in many ways, and, 
in fact, has been deseribed by Dr. Edington 
as being identical with it. Like horse-sick- 
ness, it is a blood disease with an invisible 
parasite, so that blood injected under the 
skin of susceptible animals gives rise to the 
disease. One difference between the para- 
sites of the two diseases is, that whereas 
that of horse-sickness is contained in the 
fluid of the blood, that of heart-water is 
probably Yestricted to the red blood cor- 
puseles. The serum separated from the 
blood is ineapable of giving rise to the dis- 
ease, and the straw-colored pericardial 
fluid, when injected into susceptible ani- 
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mals, fails to give rise to any symptoms of 
the disease. Horse-sickness blood filtered 
through a poreelain filter is still infective ; 
the opposite holds good up to the present 
with heart-water. Horse-sickness blood can 
be kept for years without losing its viru- 
lence; heart-water blood loses it in forty- 
eight hours. 

Heart-water has a peculiar distribution, 
being restricted to the certain tracts of 
country with a warm, moist climate. It is 
known to farmers that if they remove their 
flocks to the high veld the disease dies out. 

To Lounsbury is due the credit of ex- 
plaining these facts. He found that the 
disease is carried from sick to healthy ani- 
mals by means of the bont tick, Ambly- 
omma hebreum. This tick leaves its host 
hetween each molting, and a larva which 
sucks the blood of an infected animal is 
capable of giving rise to the disease in a 
susceptible animal as either a nympha or 
imago. The distribution of this tick corre- 
sponds to the distribution of the disease. 
If this tick could be killed off, the disease 
would disappear from the country. This 
could doubtless be done on individual farms 
by long-eontinued dipping; but in the 
meantimé some method of immunization 
might be devised. 

D. Bruce. 





AMERICAN ASSOCIATION FOR THE 

ADVANCEMENT OF SCIENCE. 

SUMMER MEETING OF SECTION C. GEOLOGY 
AND GEOGRAPHY. 

THE section of geology and geography 
(Section E) of the American Association 
for the Advaneement of Science held a 
Summer field meeting at and near Syra- 
cuse, N. Y., July 19 to 22, inclusive, in 
conjunction with the intercollegiate sum- 
mer courses in geology. Although the at- 
tendance was not large, it was fairly satis- 
factory, and as many participated in the 
daily exeursions as could be cared for con- 
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veniently on foot. The heat of the early 
part of the week moderated somewhat by 
Thursday, the first field day of the meeting, 
and good weather prevailed during the 
sessions. 

The opening session was held on Wednes- 
day evening in the chapel of the College 
of Liberal Arts of Syracuse University, 
and was called to order by the secretary of 
the section, who introduced as chairman of 
the meeting Professor William North Rice, 
of Middletown, Conn., in place of Pro- 
fessor E. A. Smith, of University, Ala., 
chairman of the section and vice-president 
of the association for 1905, who was ab- 
sent on account of his duties as state geol- 
ogist of Alabama. Addresses of weleome 
were delivered by Mayor Alan C. Fobes 
in behalf of the city of Syracuse, by Dean 
Frank C. Smalley in behalf of Syracuse 
University and by Dr. John van Duyn in 
behalf of the University Club. After a 
felicitous reply by the chairman, Professor 
T. C. Hopkins, of Syracuse University, 
briefly outlined the program of work and 
excursions for the succeeding days and 
gave a concise sketch of the geology of the 
vicinity of Syracuse. 

On Thursday the members and others in 
attendanee divided for convenience into 
two parties, one of which, under the guid- 
ance of Professor Hopkins, devoted its at- 
tention during the morning to problems of 
stratigraphy near Jamesville, southeast of 
Syracuse, while the other, under the leader- 
ship of Professor H. L. Fairchild, of 
Rochester, studied the great Railroad 
Channel and other river channels formed 
during the recession from central New York 
state of the ice of the glacial epoch. The 
two parties met about noon at Green Lake 
near Jamesville and, after luncheon, lis- 
tened to an exposition of ‘The Local Glacial 
Features,’ by Professor Fairchild. The 
most striking of these features are the 
drumlins, which have long been familiar to 
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geologists, and the marginal stream chan- 
nels and ‘fossil waterfalls,’ the details of 
which have been developed and described 
by Fairchild and others. Green Lake, or, 
as it has been rechristened, Jamesville 
Lake, is a pretty pond without surface 
outlet lying in a gorge at the base of a 
hundred-and-fifty-foot cliff over which in 
glacial times there must have poured a 
waterfall comparable in height and volume 
to the present Horseshoe Fall at Niagara. 

Professor Hopkins then gave a paper on 
the ‘Stratigraphic and Eeonomie Geology 
of the Syracuse Region.’ The greater part 
of the city is located on outerops of Salina 
(Silurian) shales. North of the city there 
occur within a few miles outerops of 


the Niagara limestones and shales, the 
Clinton limestones and shales and the 
Medina sandstone. In going southward 


from the city one traverses the upper divi- 
sions of the Silurian and the Devonian. 
In the near vicinity of Syracuse are the 
type localities of several important groups. 
The chief eeonomie geologic products of the 
vicinity of Syracuse are common salt, 
gypsum and limestone. 

In the afternoon the combined parties 
traversed the great glacial river channel 
lying southwest of Jamesville and extend- 
ing from Butternut Creek on the east to 
the upper slopes of the valley of Onondaga 
Creek on the west. The evening was de- 
voted to a publie illustrated lecture by 
Professor Fairchild on ‘Glaciation in North 
America, with Particular Reference to the 
Effects of the Iee Sheet in Central New 
York.’ The leeture was complimentary to 
the citizens of Syracuse, and an aydience 
of about one hundred and fifty persons 
greeted the speaker in Assembly Hall, Uni- 
versity Block. After the lecture there was 
an informal social meeting of the section 
in the rooms of the University Club. 

(yn Friday the exeursionists, under the 


leadership of Professors Fairchild and 
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Hopkins, visited the important gypsum 
quarries and the great glacial stream chan- 
nels and ‘fossil waterfalls’ southwest of 
and near Fayetteville, about eight miles 
east of Syracuse. The noon hour was 
passed beside Blue Lake, at the base of a 
cliff marking an ancient Horseshoe Fall, 
and the time was improved by listening to 
an address by Mr. Frank B. Taylor, of 
Fort Wayne, Ind., on ‘The Great Lakes in 
Their Relation to Local Geology.’ Mr. 
Taylor showed by means of maps the ex- 
tent of some of the great glacial lakes 
affecting the region and gave some of the 
results of recent studies by himself and 
others in the vicinity of Lake Huron. 

Friday evening was utilized for a regu- 
lar meeting of the section, in the rooms of 
the University Club, for the reading of 
papers. A list of the speakers with ab- 
stracts of their papers follows: 

F. P. Gulliver on ‘Sudbury Basin Shore- 
lines.’ The author described the shore 
lines of Reservoir No. 5, of the Metropol- 
itan System of reservoirs for Greater Bos- 
ton, situated in the Sudbury Basin and 
largely in the towns of Marlboro and 
Southboro, Mass. Use was made of these 
shore lines for field work with the classes 
of the author at St. Mark’s School, South- 
boro. The water in this reservoir has a 
successive series of changes of level from 
the high water of early spring to the low 
water of fall, and, therefore, the shores, 
which are largely composed of gravel, re- 
cord the features of shore lines of elevation. 
At points where the water remains at the 
same level for the longest time the cliffs 
and beaches and other shore-line features 
are more strongly developed, and where the 
water was at a given level for a very short 
time the features are correspondingly faint. 
Bay-bars are formed at some points, spits 
at others, tomboles behind boulders, ripple 
marks on the bottom, sorting of fine and 
coarse material; in fact, nearly all the fea- 
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tures which are seen along most natural 
shore lines are here well represented. The 
paper was illustrated by means of photo- 
craphs of various typical shore-line forms 
which were taken by the boys in the au- 
thor’s classes. 

Ht. L. Fairchild on ‘Some New Problems 
in Glaciology.’ The author deseribed by 
the aid of a large seale map some high-level 
vlacial channels recently recognized by 
him in the Split Rock region southwest of 
Syracuse. These channels are at a greater 
altitude than the large and well-marked 
channels and waterfalls farther south which 
were ineluded in the field studies of the 
meeting. The problem of the conditions 
of their formation has not yet been solved. 

A. W. Grabau on ‘The Physical Char- 
acter and History of Some New York For- 
mations.’ This address was prepared for 
delivery in the field on Saturday, but it 
was deemed best to hear it at the meeting 
of Friday evening. The author briefly.re- 
viewed the New York series of sedimentary 
rocks and its nomenclature and described 
some of the difficulties in correlation which 
have been brought to light by recent de- 
tailed field studies. 

C. J. Sarle on ‘The Burrow Origin of 
Arthrophycus and Dedalus (Vezxillum).’ 
The author’s econelusions regarding the 
problematie genera Arthrophycus Hall and 
Dadalus (Rouault) have been reached 
through a study of Arthrophycus alleghan- 
iensis (Harlan) and Daedalus archimedes 
(‘Ringueberg) as they occur in the Medina 
formation. One form of D. archimedes 
from the Medina is known as Spirophyton 
archimedes Ringueberg. In Europe the 
genus is known as Veaxillum (Roueult). 
The author holds that Daedalus has always 
been deseribed in an inverted position, that 
the ridges by which Arthrophycus is 
known are only the bases of a fossil having 
a compound structure very similar to that 
of Daedalus, and that both are the result 


~ 
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of the repeated shiftings of burrows, prob- 
ably of worms. The paper was illustrated 
by means of diagrams and some remark- 
ably fine specimens. 

David White on ‘The Oceurrence of 
Glacial Epochs in Paleozoic Time.’ In 
this paper the author concisely stated the 
evidences from plant life and other phe- 
nomena in favor of the theory that there 
was extensive glaciation in Carboniferous 
time, particularly in portions of the south- 
ern hemisphere. 

David White on ‘The Age of the Wise 
and Harlan Formations of Southwestern 
Virginia.” The Wise and Harlan forma- 
tions, 1,270 and 880 feet, respectively, in 
thickness, embrace the youngest Paleozoic 
(Coal Measures) rocks in the Estillville 
and Bristol quadrangles of the Virginia- 
Kentucky region. As originally proposed 
by Campbell, the Wise, consisting of a 
heterogeneous mass of sandstones and 
shales with coals, and the overlying Har- 
lan, similarly constituted but somewhat 
more arenaceous near its base, were tenta- 
tively paralleled with the Monongahela and 
Dunkard formations in western Pennsyl- 
vania. Since then the basal portion of the 
Wise has been referred by Stevenson, on 
stratigraphic grounds, to the upper Potts- 
ville, while the writer provisionally in- 
eluded the whole of the Wise in the Potts- 
ville. 

Fossil plants more recently gathered not 
only eonfirm this reference of the entire 
Wise, but show the lower portion of the 
Harlan also to antedate the Allegheny of 
the northern bituminous region. The 
plants from the roof of the High (Big) 
Splint coal near the top of Big Black 
Mountain are Kanawha (Pottsville) in age, 
as are also those from a horizon 150 feet 
higher, in the Harlan. Additional fossil 
material will be required before it will be 
possible to conelude with certainty whether 
the coals four to five hundred feet above the 











vy. : 
ooO 


High Splint are younger than the Stock- 
ton coal, the top of the Kanawha, which the 
writer places, together with the Black 
Flint, within the Pottsville, and which at 
highest can not be later than the Brook- 
ville coal (base of the Allegheny), where 
it is now placed by Stevenson. 

The further progress in the study of the 
fossil floras brings support to the writer’s 
rough provisional correlation of the Har- 
lan formation with the Anderson in Ten- 
nessee, and in part with the Charleston 
sandstone in West Virginia, though the 
lower boundaries are probably earlier in 
the more southern formations. The enor- 
mous expansion already noted in the south- 
ward extension of the Sewell and lower 
Kanawha is apparently shared by the up- 
per Kanawha and Homewood stages in the 
southern Appalachian coal field. 

E. O. Hovey on ‘The Western Sierra 
Madre of the State of Chihauhua, Mexico.’ 
The paper deseribed very briefly some of 
the geologic and geographic features of the 
country traversed by the author in com- 
pany with Professor Robert T. Hill, on a 
journey by pack train from Nuevas Casas 


Grandes southward to Ocampo (Jesus 
Maria) and thence northeastward to 
Mifaca. The great plateau of Mexico, in 


Chihuahua at least, has been built up on 
a foundation of Cretaceous limestone and 
schist and post-Cretaceous granite by count- 
less voleanie eruptions of lava streams and 
tuff beds. The constructional surface thus 
produced has been leveled by atmospheric 
action and _ sheetflood erosion, and the 
great cahons have subsequently been cut 
in the elevated plateau. The Navosaigame 
formation of ancient local conglomerate 
was described and named. 

On Saturday the members and others in 
attendance upon the meeting again divided 
into two sections, one under the guidance 
of Professor Hopkins and the other under 
that of Professor Fairchild. The former 
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continued stratigraphic and economic 
studies near Fayetteville, while the latter 
went southwestward to the Split Roek 
quarries of the Solvay Process Co. in the 
heavy-bedded Onondaga limestone about 
five miles from the city. From near Split 
Rock can be seen some of the high-level 
ancient channels which have suggested to 
Professor Fairchild his new problems in 
glaciology. <A section of the Split Rock 
party continued its excursion to Skane- 
ateles Lake and returned through the Mar- 
cellus-Cedarvale glacial channel and the 
Onondaga valley to the city. Other places 
of interest visited by members were the 
serpentine dike in the northeastern part of 
the city and the extensive salt works. 

Before adjournment the section passed a 
hearty vote of thanks to the City of Syra- 
cuse, Syracuse University, the University 
Club, the Citizens Club and the City Li- 
brary Association, and expressed its appre- 
ciation of the labor in behalf of the meeting 
expended by Professors Hopkins and Fair- 
child. About fifty persons, half of whom 
were members or prospective members, at- 
tended the various excursions and sessions, 
aside from the number in attendance upon 
the public lecture. 

EpmuNp Otis Hovey, 
Secretary. 


SCIENTIFIC BOOKS. 


Die Lichtsinnesorgane der Laubblatter. By 
G. Hapertanpt. Leipzig, Wilhelm Engel- 
mann. 1905. Pp. 142, pl. 4. 

In this work, Haberlandt has brought to- 
gether the results of his extensive studies of 
the perception of light by the leaf, some of 
which have already appeared in his ‘ Physio- 
logische Pflanzenanatomie’ and in various 
papers. The book is one of great interest and 
it should be read by every botanist concerned 
with the relation of plants to stimuli. A 
critical reading, however, is very necessary, 
since the text contains much special pleading. 
The author rejects Sachs’s view that heliotropic 
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-timulation is due to the direction of the rays 
of light, and not to differences of light in- 
tensity. In its place he advances the hypoth- 
esis that the direction of the light can act 
but indirectly by producing differences of in- 
tensity. In support of this view, it is as- 
sumed that the perception of light stimuli is 
localized in the upper epidermis, and that the 
arched epidermal cells of Ficus, Hedera, 
Magnolia, Oxalis, ete., and the so-called ocelli 
of Fittonia, Impatiens and Peperomia serve as 
definite sense organs for perceiving light. The 
author proves experimentally by photographic 
prints of the epidermis that these sense-or- 
vans concentrate the light upon or near the 
cytoplasm of the inner epidermal wall. Fur- 
ther than this, his exposition, as he himself 
states, ‘oftentimes possesses a purely hypothet- 
ical character. The facts gained by the au- 
thor’s experiments are a valuable addition to 
our knowledge of the intimate details of the 
reception of light by the leaf. As a whole, 
however, the book contains far too much specu- 
lation, and is too much pervaded by an obvious 
bias in favor of ‘sense-organs.’ It is an 
excellent example of first-class experimental 
work marred by unscientific treatment of the 


results obtained. Freperic E. CLEMENTS. 


THE UNIVERSITY OF NEBRASKA, 


Soil Bacteria and Nitrogen Assimilation. By 
Frepertck D. Cuester. Bulletin 66 (Nov., 
1904), Delaware College Agricultural Ex- 
periment Station, Newark, Del. 

In a bulletin bearing the above title Fred- 
erick D. Chester records his experiments with 
free nitrogen-assimilating bacteria. He states 
that nitrogen-fixing bacteria are present in all 
Some fix nitrogen more actively than 

These microbes are stimulated to 
greater activity by free soil tillage, due to the 
fact that they are essentially aerobic and fre- 
quent stirring up of the soil supplies them 
with the necessary oxygen (air). Since these 
low organisms further require organic matter 
and lime for their food, he advises the liberal 
supply of these articles to the soil in order 
that the organisms may multiply rapidly and 
fix the free nitrogen of the air more actively 
for the use of higher plants. The more tech- 


soils. 


others. 
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nical side of the paper deals with the methods 
of technique and the culture characteristics 
of the microbes described. The first part of 
the paper is historical, reviewing largely the 
European work along similar lines. It is an 
exceedingly interesting paper and the reader 
is advised to consult the original. 
ALBERT SCHNEIDER. 





SCIENTIFIC JOURNALS AND ARTICLES. 


The American Naturalist for August con- 
tains the following papers: ‘A Systematic 
Study of the Saliacex,’ by D. P. Penhallow, 
containing, among other conclusions, that the 
Saliacee as a whole is an old world family 
with a strong tendency to a boreal habitat, 
and the present tropical and subtropical mem- 
bers of the group probably represent the relics 
of a wider distribution in Cretaceous and 
Tertiary time. ‘ Developmental Stages in the 
Lagenide,’ by J. A. Cushman. The writer 
considers that Hyatt’s laws of development 
may be applied to the Foraminifera and that 
where young individuals can be obtained their 
relations are usually made out with ease. B. 
M. Davis gives the seventh of the series of 
‘Studies on the Plant Cell,’ accompanied by 
a bibliography of papers referred to in sec- 
tion V. 


The Popular Science Monthly for Septem- 
ber has the following articles: 


CHARLES KEYSER EDMUNDS: 
sance.’ 

FRANK LINCOLN STEVENS: ‘ The Science of Plant 
Pathology.’ 

J. Mapison Taytor: ‘ Sleep and its Regulation.’ 

C. W. Foutk and R. F. Earnart: ‘ State Uni- 
versity Salaries.’ 

Epwin Ray LANKESTER: ‘ Nature and Man.’ 

Cuas. D. Marx: ‘General Education for Engi- 
neers.’ 

Dup.ey F. Sicner: ‘ Quackery.’ 

LAWRENCE J. BuRPEE: ‘ How Canada is solving 
her Transportation Problem.’ 

Epwarp J. Berry: ‘The Ancestors of the Big 
Trees (Sequoias).’ 


‘China’s Renais- 


SOCIETIES AND ACADEMIES. 
RECENT FOLK-LORE MEETINGS IN CALIFORNIA. 


Tue first regular meeting of the Berkeley 
Folk-Lore Club, founded May 3, 1905, was 
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held on the evening of August 18 at the Uni- 
versity of California. 
The committee appointed to draft an organ- 


ization reported as follows: 


REPORT OF THE COMMITTEE. 
May 3, 1905, by 
members of the 


The committee appointed 
unanimous vote of the charter 
Berkeley Folk-Lore Club to report on a scheme of 
organization for the club, beg leave to submit the 
following: 

CONSTITUTION OF THE BERKELEY FOLK-LORE CLUB. 

1. This~ society shall be called the Berkeley 
Folk-Lore Club. 

2. Besides the fifteen charter members, to wit: 


Messrs. Lange, Mitchell, Goddard, Dresslar, Hart, 


‘ . . 8 . ‘ 

Setchell, Merriam, Richardson, Fryer, Gayley, 
Miller, Ritter, Keeler, Noyes and Kroeber, mem- 
bers shall consist of such men members of the 


academic senate of the University of California, 
and such men members in good standing of the 
American Folk-Lore Society, as are unanimously 
elected by the club; and of such only. 

3. The oflicers shall be a president, vice-presi- 
dent and secretary, who shall constitute an execu- 
tive committee which shall arrange for all meet- 
ings and transact all business of the club. 

4. Four or more meetings annually shall be 
held, at the first of which in each academic year 
the officers shall be elected. 

5. Five shall constitute a quorum for the trans- 
action of business. 

6. Amendments to this constitution may be pro- 
posed at any meeting of the club and adopted by 
a two thirds vote of those present at the next 
meeting. 

The committee recommend the adoption of this 
constitution and the immediate organization of 
the club under its provisions. 

A. L. KRoeBER, 
CHARLES KEELER, 
G. R. Noyes. 


Signed: 


The report of the committee was discussed 
and accepted, the proposed constitution being 
thereby adopted. 

The following officers were then elected: 


President—aA. F. 
Vice-President—Charles Keeler. 
Kroeber. 


Lange. 


Secretary—A. L. 


New members elected were: Professor F. W. 
Putnam, Dr. B. P. Kurtz and Professor H. K. 
Schilling. 
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The committee on the establishment of 4 
California branch of the American Folk-Lore 
Society reported as follows: 


REPORT OF THE COMMITTEE. 


The committee appointed May 3, 1905, on vote 
of the charter members of the Berkeley Folk-Lore 
Club to report on the feasibility of the establish- 
ment of a California branch of the American 
Folk-Lore Society beg leave to submit the follow- 
ing recommendations: 

That’ the formation of the Berkeley Folk-Lore 
Club provides an opportune basis for the estab- 
lishment and successful development of a Calli- 
fornia branch of the American Folk-Lore Society, 
which will extend the work undertaken by the 
Berkeley Folk-Lore Club to a wider sphere of in- 
fluence and bring it before a larger body of per- 
sons, thus enhancing the promotion of folk-lore 
interests on the Pacific coast. Be it resolved, 
therefore, 

That a California branch of the American Folk- 
Lore Society be hereby organized by such of those 
present as signify their willingness; and 

That a committee of five be appointed to ar- 
range for a meeting, including a program, in 
Berkeley, on the evening of August 28; said com- 
mittee to submit at this meeting a formal draft 
of organization, with nominations for officers, for 
the California branch of the American Folk-Lore 
Society. 

A. L. KROEBER, 
CHARLES KEELER, 
G. R. Noyes. 


Signed : 


This report was adopted, and the following 
committee appointed under its provisions to 
report at the first meeting of the California 
branch on August 28: J. C. Merriam, G. R. 
Noyes, A. L. Kroeber, W. C. Mitchell and 
Charles Keeler. 


DISCUSSION AND CORRESPONDENCE. 
LATIN AS THE LANGUAGE OF BOTANICAL DIAGNOSIS. 

AmonG the resolutions passed by a majority 
vote at the recent congress of botanists at 
Vienna, one only seems to have altogether 
surprised us in America, and that is the one 
the import of which is conveyed in the above 
‘aption. A large number of botanists—a list 
of names embracing very many of the leading 
systematic botanists of Europe—have an- 
nounced that after two years more new gener: 
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and new species of plants will not, with them, 
obtain recognition as published, unless the 
diagnoses of them be in Latin. 

This ruling of the Vienna congress has 
quite startled the botanical public on our side 
of the Atlantic, if one may judge by the com- 
ments one hears; and the present writer, being 
one who has published many new generic 
propositions, and an exceedingly long list of 
species, all in English—and next to none at 
all in Latin—has already been asked repeat- 
edly for his opinion as to this regulation. 

Now as to the fact of its having come to us 
as a surprise, I think that our twentieth-cen- 
tury generation botanist is the only one to 
whom such a resolution would have come as 
a surprise. Anyhow, all of us who are fa- 
miliar with the work of the great American 
botanists of the last half of the nineteenth 
century know that with them—Torrey, Engel- 
mann, Gray, Tuckermann and several lesser 
names—the deseriptions of their new genera 
and species were published in Latin; the only 
exceptional being those of their 
coming upon new types in the course of the 
publication of books and manuals intended 
primarily for the use of an English-speaking 
public, and in which only a few of the genera 
and species were new. And if we go back to 
still earlier generations we find that even the 
whole flora of North America, when done in 
book form,-was done in Latin, as to the es- 
sential characters of all the genera and all 
the species, both old and new. Need one 
name Walter’s ‘ Flora Caroliniana,’ Michaux’s, 
and Hooker’s immortal classics on 
the botany of an English-speaking land? 

And the reason is readily manifest. Latin 
is, and has always been, the official language 
of systematic botany; the one and only lan- 
guage which all systematic botanists are sup- 
posed to be able to read and understand. It 
is our universal medium of expression. It is, 


instances 


Pursh’s 


therefore, hardly reasonable to expect that im- 
portant contributions shall obtain wide recog- 
nition unless given in that official language. 
Or, if that seem too dogmatic, disputed it can 
not be, that a botanical book, or page, or para- 
graph published in Latin obtains at least a 
much wider and more general publication 
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than it can attain to in any other language. 
This is why every great standard of taxonomy, 
at present, as through the past, is sure to be 
in Latin. But, as has been intimated, every 
extension of a plant genus, and every attempt 
to indicate and circumscribe a new group, is 
an important item, a new landmark, so to 
speak, in the progress of botany; and if im- 
portant, the character should be given in 
Latin. Botanists, one and all, and to the 
ends of the earth, seem to me to have the right 
to demand this. 

I have within the last decade heard now 
and then a complaint made by one and an- 
other of my American colleagues, that in 
Europe, and especially on the continent, due 
recognition has not been given to our con- 
tributions to taxonomy; and I have sympa- 
thized; but within the last two years, in the 
course of correspondence, it has become known 
to me that, in many an instance, the monog- 
rapher who may have seemed to make little 
of a given piece of my own or some other 
man’s work, has only done so because he could 
not pause in the midst of his own work to 
learn English well enough to be able to read 
understandingly our diagnoses. Of this as- 
pect of the case I can not forego the mention 
of one illustration. The man across the sea, 
being obliged to make use of a new mono- 
graph of a certain genus, fell into something 
hearing despair at the number of new species, 
and expressed frankly a fear that few, if any, 
of them could be valid. Less than a half 
year later came word that the diagnoses were 
found susceptible of translation into Latin; 
that he had himself done the labor of trans- 
lating them; that he now understood them and 
could not controvert the validity of the species. 

It was really, all the while, a sort of un- 
written law in botany, that diagnoses of new 
types should appear in Latin. To this day 
the botanists of Norway and Sweden, Finland 
and Russia and Japan, and all the way back 
again to southern and middle Europe, not 
excepting those of England and Ireland, do 
almost invariably, even in their monthly 
journals, give the characters of new forms in 
Latin. The law has been violated now and 
then and here and there in Europe, but we on 
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our side the Atlantic, since the passing of the 
fathers of the last generation, have quite reck- 
lessly transgressed, and I, as one of the chief 
among the transgressors, acknowledge the 
justice of the reprimand. 

It will be questioned that the Vienna con- 
gress truly and fairly international. 
Many will deny that its regulations are of 
binding force; and let all that even be denied. 
Yet the that are unwritten are some- 
times, it may be, the most binding of all; 
and I can but regard this expression of the 


important pronounce- 


was 


laws 


congress as its most 
ment; and viewed—if one so view it—as a 
mere recommendation, it is a most wholesome 
one. Epw. L. GREENE. 
NATIONAL MUSEUM, 


WasuInoeton, D. C., 


FLEAS AND DISEASE. 

A new and very striking interest now at- 
taches to investigations relative to the connec- 
tion of fleas with the transmission of disease, 
in view of the recent specific statements that 
have been made in connection with the trans- 
mission of leprosy by these insects. It is per- 
fectly true that we have very little definite 
knowledge of the whole matter and that opin- 
ions so far expressed are almost purely theo- 
retical. An excellent historical résumé of the 
subject is given by Dr. Herzog in Bulletin No. 
23 of the Bureau of Government Laboratories 
at Manila. He tells of various efforts to find 
plague bacilli in fleas or to produce the dis- 
ease by allowing fleas from diseased rats to 
bite healthy individuals. Here he might 
have referred back to Yersin’s experience in 
failing to find the bacilli in the blood from 
other parts of the body when they were multi- 
tudinous in the buboes, and he should have 
suggested that a flea might have a similar ex- 
perience. Such a view-point might invalidate 
much if not most of the experimental work so 
far accomplished. The and just’ 
criticisms of Galli-Valerio, made at a time 
when he was not even acquainted with the 
species of fleas infesting regions 
ravaged by the plague, are scarcely worthy of 
consideration one way or the other. The only 
serious work on the subject was begun at Syd- 


‘ severe 


rats in 
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ney, where there was a proper effort to first 
know the fleas and then to determine if any of 
the species infesting rats would also bite human 
Investigators there found Pulez palli- 
dus common on rats. This is a very near rela- 
tive of P. irritans and was experimentally de- 
termined as able and willing to bite human 
beings, as might have been expected theoretic- 
ally. The singling out of this species from 
all the others found there on rats was a dis- 
tinct step in advance. 

The verdict of the Indian Plague Com- 
mission was: No evidence, one way or the 
other. Indeed, all the way through this dis- 
cussion, a point that strikes the unprejudiced 
reader more strongly than any other is the 
startling paucity of facts—actual observations 
and experiments—on which all the theories, 
for and against, have been built. Apparently 
the most categorical statements are coming 
from men who do not know the rat fleas of the 
tropics and subtropices at all. Dr. Herzog 
adds nothing in the way of adequate experi- 
ment, but submits the description of a ‘new 
rat flea’—Pulex philippinensis—which may or 
may not be new, since the description does not 
inelude a single diagnostic character to make 
possible comparisons with any other species. 
The photographs presented, which are exceed- 
ingly poor in detail, indicate a form extremely 
close to Pulex irritans, the flea specific to 
human beings, which species has, by the way, 
been taken from rats, cats, dogs, foxes and 
other animals in regions where it is abundant, 
a fact of striking importance in this investi- 
gation. 

There are some most important aspects of 
the case which have as yet not been considered 
at all. Most fleas are epicures in their blood- 
sucking habits where mosquitoes are gluttons. 
They do not settle and gorge themselves, as do 
the mosquitoes, but pass rapidly from place to 
place and bite often. A single flea has been 
observed to bite so as to leave a dozen or more 
inflamed spots in as many minutes and yet its 
abdomen show no extraordinary dilation. The 
flea possesses a remarkable puncturing appa- 
ratus, portions having the appearance of a 
with an intricately de- 
It seems likely that the 


beings. 


double-edged 
veloped serration. 


saw, 
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flea would have difficulty in wiping its mouth 
clean after a meal, and indeed microscopical 
examination made soon after a flea las bitten 
will reveal blood upon its external mouth 
narts. Lf these are snipped off and teased out 
in a drop of water many blood corpuscles may 
be found, and if these occur then surely it 
would be possible for numberless bacilli to 
lodge there also. This is merely a suggestion 
—no one known to me has examined the mat- 
ter properly. Theoretically, a flea drinking 
blood from a malignant buboe would be pretty 
likely to have .a stomach well filled with the 
bacilli, and this is said to be the case with the 
plague as well as with leprosy, though what 
future relation material that has once passed 
the flea’s throat may have to human beings it 
is for the bacteriologist to discover, if, indeed, 
this fact has any bearing of importance what- 
ever. According to Dr. Herzog, Zirolia says 
that ‘the feces of fleas from plague-infected 
animals eontain virulent bacilli, and that in 
the bodies of the dead fleas these parasites sur- 
vive for a long time,’ though ‘as usual, one of 
the most important facts—the name of the flea 
studied—is not given. If a flea bites a ma- 
lignant buboe and then passes to a healthy in- 
dividual and inserts the proboscis above des- 
eribed beneath the skin, the bacteriologist is 
to say what chance there is for inoculation 
in the inflamed flea-bite, certainly a _ better 
chanee than with a thrust made by a needle. 
Seemingly there is almost a physical impossi- 
bility that bacilli should not be transferred. 
In the ease of leprosy, a flea which has inserted 
the above-deseribed proboscis into a malignant 
lepra blotch is persona non grata so far as I 
am econeerned—I would rather not have him 
transfer his attention to any part of my body, 
even though I be in more or less ignorance of 
the possibilities of the ease as related to actual 
infection, resistance or receptivity of different 
tissues inoculated, ete. Such a statement as 
Dr. Herzog makes concerning the work of 
Thompson at Sydney must, it seems to me, 
serve as a striking call for further investiga- 
He says, ‘Thompson observed blebs 
which he considered to be produced by fleas 
and to be the place of entrance of the plague 
virus, concluding that the transmission of 
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plague from rats and mice through the inter- 
mediation of fleas must be frequent.’ 

The conflict of opinion all along the line 
has been amusing when the almost utter lack 
of definite knowledge on the subject is con- 
sidered. For instance, in all the talk of rat 
fleas biting human beings, scarcely a mention 
has been made of Pulex tirritans biting rats, 
though where this species is abundant this is a 
common occurrence. All theories must be ex- 
amined, however improbable, from every point 
of view, and thoroughly sifted, and then the 
workable residue may form a useful guide for 
the broadly planned and properly executed ex- 
perimentation of the future—the only kind of 
work that will really count. 

Surely here is a subject of prime importance 
calling loudly for systematic and thorough 
investigation. For after the years of work of 
specialists and commissions, the plague is still 
claiming its thousands, and is now on our own 
shores, and we have to make the fearful ad- 
mission that the dread blight of leprosy has 
not only a firm foothold within the United 
States, but is rapidly spreading, as new locali- 
ties become infected. It seems as if even the 
few considerations mentioned above indicated 
clearly and definitely abundant need for the 
following initiative lines of work: 

I. Extensive collecting of the fleas infesting 
rats, cats, dogs and especially human beings, 
in all parts of the world, but more particularly 
and thoroughly in all plague- and leprosy- 
infested regions. Of such prime importance 
does the writer consider this preliminary inves- 
tigation that he recently offered to take all the 
risks incident to such work and prosecute it 
vigorously and thoroughly in all the worst 
plague- and leprosy-infested regions. His 
somewhat extended experience in _ tropical 
field work and special knowledge of the subject 
seemed to justify and call for such an offer. 
Whether it will elicit any response remains to 
be seen. The striking need of the investiga- 
tion can not be doubted. 

II. An extended and thorough systematic 
and anatomic study of the species as is now 
being carried on by the United States govern- 
ment in the case of mosquitoes. The writer 


has had such work in progress at his personal 
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expense for many years and has published a 
number of papers relating to it. 

An invitation has been extended to medical 
men and others the world over to cooperate. 
This cooperation, while of the greatest impor- 
tance, and indeed in default of any of the other 
support so much needed—of prime importance 
—can only be disconnected and very incom- 
plete. 

Residence in the tropics and in a leprosy 
center, together with the hearty cooperation 
of Dr. Howard, of Washington, Dr. Carter, of 
the University of Texas at Galveston, and 
others has made possible a good beginning by 
the writer. Indeed, an interesting result al- 
ready to be noted is that one of the common 
rat fleas of the southern gulf ports is the same 
as the common species in Havana, and of the 
group of tropical rat fleas closely related to 
Pulex irritans, and thus very likely to bite 
human beings when opportunity offers. An 
utter lack of from 
human beings at any of these places makes 
useful, well-founded deductions on this point 
We hope to get these collections 
in some way. The simplicity of the apparatus 
needed (tweezers, small homeopathic vials of 
aleohol and several rat traps) should make ex- 
tensive collections possible to all who are inter- 
Some have complained 


extensive collections 


impossible. 


ested in the subject. 
of the quick movements of the living insects, 
and the rapidity with which they desert dead 
animals, as a serious hindrance to the col- 
lecting. A little strong pyrethrum powder 
will difficulties. Scattered 
through the fur of an animal, it immediately 
disables the fleas, and their expiring efforts 
serve to carry them out, to fall on white paper, 
where they may be readily and rapidly gather- 
ed. As large series as possible should be taken 
and full data as to locality, host, ete., should be 
inserted in every vial. A report will be re- 
turned for all specimens sent either to the 
writer or to Dr. Howard, Government Ento- 
mologist in Washington, D. C., U. S. A., and 
full published credit will later be given for 
every sending. 


remedy these 


C. F. Baker. 
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SPECIAL ARTICLES. 
NOTE ON THE HABITS OF AN OPHIDID 
(CUSKEEL). 


In 1871 Professor A. E. Verrill (Am. Nat. 
5, p. 399) published a note of half a dozen 
lines on the Ophidium marginatum, remark- 
ing that ‘this species appears to be very rare 
and its habits little known.’ He “dug two 
specimens out of the sand near low-water 
mark, where they burrowed to the depth of a 
foot or more. When placed upon moist sand, 
they burrowed into it tail foremost with sur- 
prising rapidity, disappearing in an instant.” 
These are the only data known to me respect- 
ing the habits of any member of the ophidioid 
family. I was, therefore, much interested to 
receive confirmatory and additional informa- 
tion about the same species from Dr. E. W. 
Gudger, of Waynesville, N. C. 

It is quite possible, if not probable, that the 
apparent rarity of the species results from 
the uncommon manner of life rather than 
from actual paucity in numbers. 
generally do not look for fishes in the bare 


Persons 


sand. 

It is to be hoped that one of the investiga- 
tors at the Beaufort Laboratory will obtain 
other specimens and study the habits and food 
of the species. It is probable that the period 
of activity is night. It would, therefore, be 
desirable to examine the stomach-contents as 
early in the morning as possible. 

TuHeo. GILL. 


A NOTE ON THE HABITS OF RISSOLA MARGINATA. 


On July 13, 1904, while walking on a sand 
spit, exposed at low water and lying northwest 
of the island on which is situated the labora- 
tory of the United States Bureau of Fisheries 
at Beaufort, N. C., I noticed, thrust out of the 
wet sand, a conically pointed head which in- 
stantly disappeared. Throwing myself cown, 
I immediately began with my bare hands to 
dig the wet sand where I had seen the head. 
The animal went down tail first, and se rapidly 
that I began to despair of capturing it. Pres- 
ently, however, when I had dug below water 
level, this little fish was brought out in a great 
double handful of sand. When taken into the 


laboratory and put into an aquarium of run- 
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ning salt water, after a few struggles it 
turned on its side and so remained, seemingly 
‘n considerable distress, being unable to main- 
‘ain itself in the normal position by its delicate 
flament-like ventral fins which are intra- 
mandibular in position. 

[ then filled a tall glass jar some eight inches 
deep with fine sand, introduced into it the 
little fish and placed it under a salt water 
jet. At first the fish lay quiescent on the 
sand, but when I returned some hours later, 
it had burrowed into and was never again seen 
on top of the sand. Frequently, however, the 
little fish could be seen with its body half out- 
lined against the glass side of the aquarium. 
There could then be seen slow undulations of 
the long dorsal and anal fins together with 
slight bendings of the body, both motions be- 
einning at the head and progressing towards 
the tail. Evidently by this means a current 
of water was maintained through the gill- 
chambers. On the surface of the sand, small 
conical half-filled depressions could be found. 
These seemed to have been formed by the fish 
either in burrowing into the sand or in draw- 
ing water over the gills. However, I did not 
notice any distinet currents through these de- 
pressions and can not positively say that they 
were excurrent and incurrent openings. But I 
am sure that there were no distinct burrows, the 
wet sand not having sufficient consistence to re- 
inain in shape after the withdrawal of the fish. 

Bits of oyster were put into the aquarium 
as food for the fish, but as these were never 
counted Leould not be sure that any had been 
eaten and as it was impracticable to make 
later an examination of the contents of the 
stomach of the fish, nothing can be said as to 
its food. 

Since this fish was of no value as a live 
museum specimen, and as I feared that it 
might die of starvation, it was killed and later 
identified as Rissola marginata, one of the 
cuskeels. It is a cause of considerable regret 
that press of other work prevented a more 
complete study of the habits of this interest- 
ing little fish. This specimen is now in the 
Museum of the laboratory of the United States 
Bureau of Fisheries, at Beaufort. 


E. W. Gupcer. 
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INTERNAL INFECTION OF THE WHEAT GRAIN BY 
RUST—-A NEW OBSERVATION. 

THERE are many species of the rust para- 
sites (Uredinales) found upon cereals.  Al- 
most every type of cultivated grain is attacked 
by its own particular type or form of rust. 
These rusts are minute, thread-like, filament- 
ous affairs. The threads are very much more 
minute than the branching spawn met with in 
mushroom culture., The threads branch very 
generally and spread through the tissues of 
the host plant in various directions. They are 
able to penetrate all of the soft parts of the 
plants upon which they live. It has usually 
been supposed that the threads did not spread 
far from each point of new infection. The 
filaments usually gain admission to the tissues 
of the leaves and stems by eroding or boring 
through the skin layer from the outside 
Later the branching filaments become massed 
at certain points under the skin layer of the 
host plant. They then produce countless 
numbers of small ovoid or rounded bodies 
called spores. These spores are cut off or 
rounded off from the ends of the filaments, 
pressing outward under the skin layer of the 
host. As the spores mature, the size enlarges, 
and thus the skin or epidermis of the host 
plant is broken and pushed outward. ‘This 
allows the spores access to the air and they 
are then carried by the wind and other agencies 
from plant to plant and from field to field, 
perhaps hundreds of miles by wind storms. 
Countless numbers fall to the ground and do 
no harm; but countless numbers are produced 
and thus some of them are sure to reach other 
host plants. This is the usual method of 
accounting for the spread of wheat rust. 

It has usually been assumed that rusts grow 
only in the leaves and stems (vegetative parts) 
of their hosts, but gradually it has been 
learned that amongst many perennials, cer- 
tain weeds and shrubs these parasites send 
their filaments (hypha) into other more per- 
manent structures, as, for example, roots and 
woody stems, thus becoming perennial with 
the host. Observations and experiments at 
this experiment station have gradually con- 
vinced us of the probability that rust of wheat 
may sometimes thus persist. Our field experi- 
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ments have often suggested that rust, at times, 
either attacks wheat from the soil in some 
form or manner, not now known, as character- 
istic of the. life history of rust, or that it may 
come in some manner from the seed. This 
will at once suggest to those who are familiar 
with the 
cereals, the studies conducted by Professor 
Ericksson, of Stockholm, and his odd and un- 
demonstratable mycoplasm theory. That au- 
thor by his experiments seems to have demon- 
strated that in some manner a rust of wheat 
(Puccinia glumarum) of that region can be 
transmitted by the seeds, and claims to have 
studies certain 


investigations upon the rusts of 


demonstrated by structure 


micro-protoplasmie bodies directly associated 


with the cellular structure of the young wheat 
plant in such a manner that they are able to 
transmit the rust infection by finally trans- 
forming into filamentous structures in the 
aftergrowth from the embryo. 

Through persistent studies upon this phase 
of the rust question we are now able to point 
out a more rational possible explanation of 
the transmission of rust through the seed of 
wheat, if it really ever is transmitted in that 
manner. Professor Ericksson in his experi- 
ments enclosed wheat from the time it was 
seeded until the time of maturity in certain 
germ proof glass cages and found that rust 
still appeared in the crop.’ Bolley at the 
North Dakota Experiment Station several 
times duplicated this werk.* He used sound 
wheat grains externally treated and in no case 
was able to secure rust under the conditions of 
culture; that is, was unable to confirm the 
results of Ericksson. It is possible that the 
wrong kind of wheat was selected in order to 
prove this work. In the experiments just 
cited, Bolley used the best selected grains of a 
particular kind of wheat which was known to 
rust easily. It was not certain, however, that 
the grains used had grown on rust-attacked 
Late observations at the 


mother plants. 


' Dr. Jacob Ericksson, ‘A General Review of the 
Principal Results of Swedish Research into Grain 
Rust,’ Botanical Gazette, Vol. XXV., No. 1, 1898. 

*Bolley, in Centralblatt fiir Bacteriologie, 
Parasitenkunde und Infectionskrankheiten, Zweite 
Abteilung, IV. Band, 1898, Nos. 23, 24 and 25. 
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North Dakota Experiment Station Botanica] 
Laboratory, in which numerous samples of 
wheat harvested from the badly rusted crop 
of 1904 were examined, now allow us to make 
the definite statement that wheat grains from 
badly rusted mother plants quite often, indeed, 
in some strains are quite uniformly internally 
infected by wheat rust filaments to such ex- 
tent that spore beds are formed bearing both 
uredo-spores and_ teleuto-spores (summer 
spores and winter spores) beneath the bran 
layer. In some samples of the rust-infected 
crop of 1904, as high as thirty per cent. of all 
grains harvested were so infected with the 
stem rust (Puccinia graminis) and spore beds 
bearing both types of spores were found vari- 
ously located beneath the bran layer of the 
grains and about the embryo wheat plants. 
The spots or spore beds are most commonly 
located immediately at the germ end, causing 
a black or blighted appearance, but are often 
found on other portions of the berry, especially 
along margins of the grooves. It is also 
found that these grains, thus affected, germin- 
ate as freely as any other wheat grains. 

These new observations have opened up a 
new line of investigation, but it is too early to 
affirm that wheat rust attacks may come in 
this direct manner from the seed. If, how- 
ever, later experiments should confirm this pos- 
sible mode of rust propagation, these obser- 
vations must undoubtedly throw a new light 
upon the Ericksson mycoplasm controversy 
and place another strong emphasis on the im- 
portance of proper seed selection and grading 
of grain in farm practise. The fact that rust 
thus attacks the wheat grain by way of its 
attachment is also an apparent explanation 
of why rusted wheat often fails to properly 
mature the seed even though there is yet plenty 
of strength in the parent plants. 

Henry L. Bowtey, 
F. J. Prircuarp. 
North DAKOTA AGRICULTURAL COLLEGE, 
July 11, 1905. 


APPARATUS TABLES FOR ELECTRICAL LABORATORIES. 

THE apparatus tables, here described, were 
designed to meet the needs of an advanced 
laboratory in electrical measurements. The 
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novelty is not one of design, but one of appli- 
ection. This, together with the fact that the 
decided advantages possessed by the tables are 
so obvious, makes one doubt if the utilization 
of such tables for an electrical laboratory is 
new. 

The accompanying diagram will show the 
actual dimensions of the tables. They are 
built of hardwood and made heavy in order 
to withstand any usage. Upon the tables can 
be fastened any permanent equipment such 
as reversing keys, switches, etc. Imasmuch as 
these tables seem to satisfy the needs of a 
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galvanometer, this is usually not necessary. 
It therefore often happens that economy of 
space is a very important factor in the consid- 
eration of laboratory plans. With such small 
tables (top 18 in. by 24 in.) the observer oc- 
cupies just that floor space which he needs. 
Not only can he make up a table of the proper 
area by combining two or more of the small 
tables, but he also can group them to suit the 
conditions. It is an application of the ‘ unit 
system.’ 

4. A laboratory would find the tables useful 
not only in work in electricity, but as general 
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laboratory for electrical measurements so per- 
fectly, I venture to call attention to some of 
their most marked advantages. 

1. If the apparatus of the student, such as 
resistance boxes, condensers, etc., be arranged 
before him on a table of the ordinary height, 
it will be very inconvenient for him to make 
any adjustments, or to make any examination 
of his connections without rising from his 
seat; both because of the distance he has to 
reach, and because he can not see sufficiently 
If tables only twenty inches in height 
are used, everything is in clear view and also 
within easy reach. It matters not whether 
the student is using a galvanometer and tele- 
scope and seale, or whether he is reading am- 
meters and voltmeters, the advantage is the 
same. 

2. The greater convenience of the student 
means a greater accuracy in his work. 

3. Some experiments require comparative 
isolation from magnetic disturbances, but, on 
account of the perfection of the D’Arsonval 


well. 
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utility tables. They can be easily lifted and 
carried about. They are convenient in the 
research laboratory, in the lecture room, and 
no doubt in many places about a laboratory. 
G. W. Stewart. 
UNIVERSITY OF NortTH DAKOTA, 
February, 1905. 





QUOTATIONS. 


THE MASSACHUSETTS INSTITUTE OF TECHNOLOGY. 

A MAJgority decision by the full bench of the 
Supreme Court, to the effect that the Massa- 
chusetts Institute of Technology can not sell 
its present property under the grant of 1861 
and can not build over more than one third 
of the area bounded by Berkeley, Newbury, 
Clarendon and Boylston streets, seems to be 
the final word in a matter that has attracted 
much more than local attention for several 
years. This result will produce somewhat 
mingled public emotions. The rapid develop- 
ment of this institution in considerably less 
than half a century was unforeseen by most of 
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those who were interested in its founding. 


the faith 
President Rogers, but he was un- 


Perhaps it did not eseape or the 
vision of 
able to make those through whom he had to 
the future from his point of view, 


had to be 


fell somewhat 


wi rk sec 


and content with coneessions that 


short of what he would have 
desired. 

It is not strange that those who in this later 
day are responsible for the welfare of the 
institute should chafe under the restrictions 
of the original conditions and make an effort 
The public has 
doubtless sympathized with them in that un- 


dertaking. It 


to secure greater freedom. 
likes to see a service that is 
so broad and vital have a free field for its 
But the court decision makes 
all further diseussion of this feature of the 
case unprofitable and we do not see that any- 
thing remains for the institute to do but to 
is and make the best of it. 
That ‘ best’ can be very fruitful. The desire 


development. 


remain where it 


to obtain a more expansive location was based 
more on social considerations than on those 
Doubtless 
the enlargement of social opportunities be- 


which make for its main service. 


tween students and classes would be a desirable 
feature of the life of the institution, but its 
fame and its usefulness can continue with 
unabated growth even with such expansion as 
is possible under existing conditions. 

It certainly ought to be easy to reconcile 
the Boston publie to this final judgment. It 
assures us the continuance of dignified and 
noble buildings and open spaces in a vicinity 
that we have been careful to guard against the 
It will stand as 
a temple of science that is in harmony with 
It will continue to show to 


invasions of commercialism. 


its surroundings. 
our own people and to the stranger within our 
gates that provision has been made for higher 
prizes than those of mere worldly gain. While 
Boston would prefer to keep its distinguished 
features by some other tie than that of duress, 
she can not be altogether inconsolable over the 
prospect that the Institute of Technology is 
likely to remain, in location, at least, a Boston 
institution. 

It appears to be assumed in some quarters 
that this decision makes of no effect the tenta- 
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tive steps that have been taken toward a merger 
with the university beyond the Charles. This 
conclusion may be somewhat hasty, but should 
negotiations to that end still continue they 
will have to undergo a very radical change in 
terms. The plan which has been under con- 
sideration was based upon conditions that no 
longer exist, and that fact may or may not be 
fatal to the entire project. Should the de- 
cision have the effect of ending it, there is at 
least a very large proportion of the alumni 
who would not greatly mourn over the com- 
pulsion that seems to confine the institute to 
its present location. That it must expand is 
inevitable, and, while that may be more diffi- 
cult than would be the case in some ' other 
section, it is by no means impossible, and the 
situation ought to awaken among its friends 
fresh zeal in its behalf—The Boston Tran- 
script. 


NOTES ON INORGANIC CHEMISTRY. 
TANTALUM AND ITS ALLOYS. 


Patents have recently been taken out by 
Messrs. Siemens, Halske and Company, of 
Berlin, for tantalum alloys, which promise to 
be of much interest. The engineering supple- 
ment of the London Times gives quite a full 
description of the properties of the metal 
taken from the patent specifications, from 
which we note the following. 

The metal is exceedingly strong and has 
great elasticity, and like steel is easily worked 
and hardened. Great hardness is imparted to 
it by small quantities of carbon, but other 
elements such as oxygen, hydrogen, silicon, 
boron, aluminum, titanium and tin can also 
be used. Very small traces of these elements 
are necessary to give hardness, and if larger 
quantities are used, the metal becomes very 
brittle and unworkable. In some cuses the 
hardness attained is almost equal to that of 


the diamond. Like iron, tantalum, after be- 


ing worked into shape, can be ‘ case hardened’ 


by heating to redness in carbon. At ordinary 
temperatures tantalum is wholly unaffected 
by the atmosphere and resists the action of 
After being melted or highly 
heated the metal is comparatively soft and 


most acids. 
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easily worked, but with the working it gains 
rapidly in hardness, and must be carefully re- 
heated or annealed before it can be further 
worked. As at high temperatures it is readily 
oxidized, its héating or fusion is best accom- 
plished in a vacuum and by means of the 
electric current. Alloys of iron with a very 
small quantity of tantalum, and of tantalum 
with a very small quantity of iron seem to 
have an especial value. Owing to its great 
cost at present, the use of tantalum is neces- 
sarily very restricted, but if it shall ever be 
obtainable in considerable amounts it will 
have great value, especially for those parts of 
machinery which are subject to strong me- 
chanieal action, such as the cones and balls 
for ball bearings, cams, eccentrics and rollers. 


TIN, TITANIUM AND COBALT STEELS. 


IN a recent number of the Comptes Rendus, 
Guillet deseribes a study of a number of steels, 
some of which have already been more or less 
investigated by others. He finds that tin dis- 
solves readily in iron, and if .present to the 
extent of more than one per cent. renders the 
steel very hard but brittle. The carbon pres- 
ent never separates out as graphite. The 
mechanical properties of the titanium steels, 
when the proportion of titanium is not above 
nine per cent., are practically those. of steel 
itself. The presence of cobalt, up to sixty 
per cent., has no effect upon the micro-struc- 
ture of the steel and very little effect upon its 
mechanical properties. Guillet concludes 
from his investigations that none of. these 
steels has any industrial value. This result 
is not wholly in accord with the work of other 
previous investigators, who have found that 
certain of these alloys, notably some of the 
titanium steels, give promise of industrial 
usefulness. 


COPPER AS AN ANTISEPTIC AGAINST TYPHOID 
ORGANISMS. 


QvUITE an extensive paper has recently ap- 
peared in the American Journal of Pharmacy 
by Henry Kraemer, entitled ‘The Use of 
Copper in Destroying Typhoid Organisms, 


and the Effects of, Copper on Man.’ 
q 


After 


iscussing the distribution and removal or 
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destruction of typhoid organisms, the effect of 
copper on lower animals and plants is consid- 
ered. The effect of water treated with copper 
on man and the elimination of the copper 
from water are next taken up, and finally the 
effect of copper in foods. It is, perhaps, worth 
while to quote the author’s conclusions: 


1. It is pretty well established that the typhoid 
organism is disseminated not only through water, 
but also through air and food, and may retain 
its vitality for a considerable period of time. 

2. Typhoid organisms in water are eliminated 
by filtration, boiling and certain biochemical 
methods. Of the latter, the use of copper, as pro- 
posed by Moore and Kellermann, is probably the 
most efficient and at the same time most prac- 
ticable. 

3. While exceedingly minute quantities of cop- 
per in solution are toxic to certain unicellular 
organisms, as bacteria, it is safe to assume that 
the higher plants and animals, including man, are 
unaffected by solutions containing the same or 
even larger amounts of copper. 

4. There being a number of factors which tend 
to eliminate copper from its solutions, it is 
hardly likely that there would be any copper in 
solution by the time the water from a reservoir 
reached the consumer, if the treatment of the 
reservoir were in competent hands. 

5. Many plants contain relatively large amounts 
of copper, and when these are used as food some 
of the copper is taken up by the animal organism, 
but there are no records of any ill effects from 
copper so consumed. 


In connection with this last paragraph, 
which is in its conclusion quite contrary to 
the usually accepted idea, numerous authori- 
ties and experiments are quoted, and the con- 
clusion is probably well justified tlrat very 
little danger is to be apprehended from either 
acute or chronie copper poisoning from ‘copper 
present in water or foods. 


J. L. H. 


RECENT MUSEUM REPORTS. 


Tuat the annual report of a museum should, 
as a rule, appear from three months to a year 
late, doubtless strikes the average reader as 
extraordinary. But ‘the average reader,’ or 
the average man, frequently looks upon a 
museum as a haven of rest whose collections 
assemble, arrange and label themselves; as a 
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place where moth and dust do not corrupt and 
Dermestes do not break in and steal; where 
the employees spend their time in studies of 
interest only to themselves. That such is a 
not uncommon opinion is evidenced by the 
character of many who apply, or are recom- 
mended, for positions in museums, whose chief 
qualification seems to be inability to do a 
good day’s work or compete with their fellow 
men in the daily avocations of life. As a 
matter of facet, to use Dr. Haddon’s expression, 
the curator who really curates has his hands 
full to overflowing, and there are always so 
many things demanding immediate attention 
that in the matter of reports there is a strong 
temptation to follow the good old adage and 
not put off till what con- 
veniently be put off until the day after. These 
remarks are called forth by the comparatively 


to-morrow ean 


recent appearance of the belated reports of 
several of our museums, that of the U. S. Na- 
tional Museum for 1902-03, having appeared 
in June, as nearly as possible two years be- 
hind. Nevertheless the report is a good one 
and indieates the aid extended by this insti- 
tution to the publie in general and investiga- 
tors in particular, and it is probably fair to 
say that no other museum in the world is so 
free with material, publications and informa- 
tion as this. 

Where so much ground is covered as is done 
in this report it is practically impossible to 
touch on details, but one may note the rapid 
growth of the botanical and entomological col- 
leetions and the gradual rearrangement of 
the zoological exhibits in the interests of the 
public, by lessening the number of specimens 
and adding to their attractive features. Just 
a word of here: the collection of 
mammals is stated to be at last ‘ thoroughly 
and satisfactorily labeled.” It may be thor- 
oughly labeled, but in view of what is now 
demanded of museums it can hardly be said 
that a set of labels giving only the name and 
range of the species is satisfactory. The 
labels on the reptiles and many of the fishes 
are very much better than those of the mam- 


criticism 


mals and birds. 
As an appendix to the report Mr. Rathbun 
gives ‘An Account of the Buildings occupied 
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by the National Collections’ and there is a 
translation of the memoirs by Dr. A. B, 
Meyer, of the Royal Museum, Dresden, 
‘Studies of the Museums and Kindred Institu- 
tions of New York City, Albany, Buffalo and 
Chicago, with Notes on Some European In- 
stitutions.’ ‘These are both long and impor- 
tant articles. ‘The first shows just how the 
National Museum is housed and gives a brief 
sketch, with plans of the new building now 
in process of construction. The accompany- 
ing illustrations give an extremely good idea 
of the general appearance of the present build- 
ing and of its exhibition halls. 

The publication of the translations of Dr. 
Meyer’s memoirs makes generally accessible 
for the first time the fullest account of our 
own and libraries that has been 
written, while the notes on European museums 
show the most recent work in museum con- 
struction and installation. 

The Report of the American Museum of 
Natural History for 1904 appeared in July 
and is, as usual, a somewhat condensed and 
formal statement of the operations of the 
museum, the more striking feature of general 
interest being skillfully emphasized by the 
introduction of a number of plates. These 
include the great bird groups, the skeleton of 
Brontosaurus, the Peary meteorite (which, like 
fish, lost so much in weighing), and examples 
of the beautiful glass models of invertebrates 
made in the museum laboratories under the 
supervision of Dr. Dahlgren. With all re- 
spect to the late Herr Blaschka, these models 
are superior to the famous Blaschka models. 
In its lecture courses the American Museum 
makes a strong appeal to teachers and scholars 
and the results have been extremely satisfac- 


museums 


tory. 

The Report of the Carnegie Museum cov- 
ers the year ending March 31, 1905, and this 
appeared with commendable promptness and 
shows a remarkable increase in the collections 
of vertebrate and invertebrate paleontology. 
At present the growth of.the exhibition por- 
tion of the museum is stopped by the construc- 
tion ef the extensive additions now being 
made to the building, but the study collections 
in all departments are increasing rapidly. 
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The report notes the over-zealous interference 
of the Game Commission of Pennsylvania 
with the collecting of native birds. It has 
repeatedly been shown that it is not the scien- 
tifie collector who wreaks havoe among birds, 
but those who destroy for commercial pur- 
poses, or for pure love of killing. With some 
hesitation we question the entire accuracy of 
the statement that ‘This museum was prob- 
ably the first institution of its kind to put 
into practical effect the idea of sending out 
through the schools small collections illustra- 
ting the truths of natural science.’ Our Eng- 
lish friends may have something to say re- 
earding this rather sweeping claim. 

The Report of the Museums of the Brooklyn 
Institute for 1904, is seven months after date, 
but, being the first of its kind, should not be 
too severely criticized. It notes the restric- 
tions on the work of rearrangement due to 
the delay in receiving the central section of 
the building, but as noted in Scrence this re- 
striction was removed in March and the sec- 
tion opened in June. There is a somewhat 
detailed list of the collections of art and 
ethnology and an account of the libraries of 
the Central and Children’s Museums. The 
latter now contains over 3,500 volumes and is 
possibly the most complete of its kind, con- 
taining a very large proportion of popular 
works on natural history and nature study, 
history and geography, and many selected 
with special reference to their use by teachers. 
The number of readers for 1904 was 26,899, 
including 105 teachers with their classes. 

To generalize a little it may be said that 
these reports emphasize the amount of atten- 
tion that is properly being given to the dis- 
play of specimens so that they may be both 
attractive and of educational value. To a 
great extent these things go hand in hand, 
for if specimens are not attractive, the visitor 
will not look at them closely and their edu- 
cational influence is lost. The old museum 
idea was the exhibition of specimens only, 
new the specimens are used to aid in the teach- 
ing of facts. 





SCIENTIFIC NOTES AND NEWS. 
Proressor E. Ray LANnKEsTER, director of 
the British Museum of Natural History, was 
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elected president of the British Association for 
1906 at the final meeting of the association 
held at Johannesburg on September 1. After 
the adjournment, most of the members of the 
association left for Kimberly, Bulawayo and 
Victoria Falls. 


THE advisory board of engineers upon plans 
for the Panama Canal, consisting of American 
and foreign experts, held their first meeting 
in Washington on September 1. They will 
later go to Panama. The members of the 
board are: Mr. Henry Hunter, nominated by 
the British government; M. Adolphe Guérard, 
nominated by the French government; Herr 
Eugene Tincauser, nominated by the German 
government; Herr J. W. Welcker, nominated 
by the government of the Netherlands; M. L. 
Quellennec, consulting engineer of the Suez 
Canal; General George W. Davis, U. S. A., 
retired; Alfred Doble, chief engineer of the 
Pennsylvania Railroad; William Barclay Par- 
sons, formerly of the New York Rapid Transit 
Commission; Professor William H. Burr, of 
Columbia University; Frederick P. Stearns, 
of Boston; General Henry L. Abbott, U. S. A., 
retired; Joseph Ripley, engineer of the Sault 
Ste. Marie Canal, and Isham Randolph, engi- 
neer of the Chicago Drainage Canal. 


Dr. D. E. Satmon, for twenty-one years 
head of the Bureau of Animal Industry of 
the Department of Agriculture, handed his 
resignation to Secretary Wilson on September 
6. The secretary accepted it, to take effect 
on October 1. Dr. Alonzo D. Melvin, assistant 
chief of the bureau, will be designated acting 
chief. 


Proressor O. LumMMer, director of the phys- 
ical laboratory at Breslau, has accepted an 
invitation to lecture at Columbia University 
during the year 1906-7. 


Preswwent Davin Starr Jorpan, of Stan- 
ford University, has returned from Europe by 
way of Canada, and was expected to reach 
home this week. 


Ir appears that Professor Ronald Ross did 
not, as has been stated, accompany Professor 
Rubert Boyce on his visit to New Orleans in 
connection with the outbreak of yellow-fever. 
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stated in American Medicine that 
Lawrence F. Flick, of the Phipps Institute, 
Joseph Walsh, Mazyck P. Ravenel and D. J. 
McCarthy, of Philadelphia, will sail on Sep- 
tember 16 to attend the third International 
Congress on Tuberculosis in Paris, where they 


ly is 


will read papers. 

Dr. ExyMuND Neusser, professor of medicine 
in the University of Vienna, has received 
from the emperor a life patent of nobility. 

Dr. Roperr Koc, still in 
Africa, has been appointed an honorary mem- 
ber of the Royal Institute for Infectious Dis- 


who is east 


eases, Berlin. 

Dr. Jutius Kuny, known for his contribu- 
tions to scientific agriculture, will celebrate 
his eightieth birthday on October 23. 

Dr. J. A. Maver retired from the 
curatorship of the National Mu- 
seum at Munich and is succeeded by Dr. P. 
Ilalm, hitherto librarian of the museum. 


has 
Bavarian 


Dr. H. Fiscuer has been appointed director 
of the Bacteriological Station in the Agricul- 
tural School at Berlin. 

Dr. Wm. E. Rirrer, director of the San 
Diego Marine Biological Laboratory, has been 
granted a leave of absence for the current 
academic year from his duties as professor of 
zoology at the University of California. He 
will spend the first half, at least, of the period 
at La Jolla, where the new laboratory of the 
San Diego Marine Biological Association is 
located, in study and in looking after the in- 
terests of the biological survey being carried 
on by the laboratory. 

Mr. Atvin Seare, who is about to graduate 
from Stanford University, after special work 
in zoology, has been employed by the govern- 
ment of the Hawaiian Islands to make experi- 
ments with certain fishes from the southern 
states to determine whether these will exter- 
minate the mosquitoes that have been intro- 


dueed into the Hawaiian Islands. 


Durine the field season just closed, a num- 
ber of men from the department of geology, 
of the University of Oklahoma, have been in 
the field. Professor Charles N. Gould, with 
two advanced students, T. B. Matthews and 
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Kk. F. Schramm, spent two months in the Texas 
Panhandle studying the geology and water 
resources of the region for the Division of 
Hydrology of the U. S. Geological Survey, 
Professor E. G. Woodruff during the same 
time has been a member of the survey party of 
Mr. N. H. Darton in the Big Horn Mountains. 
Wyoming. Mr. Ira Montgomery and Mr. L. 
L.. Hutchinson were members of the field party 
of the Oklahoma Geological Survey and with 
Professor A. H. Van Vleet spent a number of 
weeks in the field in the northwestern part of 
Oklahoma. 

Mr. Cuester A. Reeps, B.S. (’05, Okla- 
homa), spent the summer collecting fossils 
from the Hunton (Helderbergian) limestone 
in the Arbuckle Mountains for the department 
of paleontology at Yale, where he has an as- 
sistant’s position with Professor Schuchert the 
coming year. 

CaveNbDISH House and grounds, situated on 
the south side of Clapham, where Henry Cav- 
endish made his remarkable experiments, has 
been sold at auction. 

A MONUMENT in honor of Professor B. 
Maerckers, known for his contributions to 
agricultural science, will be unveiled in Halle 
on October 24. 

Dr. Ernst Turopor ScHuweicer, professor 
of ophthalmology at Berlin, died on August 
26, at the age of seventy-five years. 


Dr. H. Larue, a leading German psychia- 
trist, has died at the age of eighty-six years. 

Tue health commissioner of the state of 
Pennsylvania has posted an entomologist at 
the harbor to watch fruit vessels from foreign 
ports, and make a collection of mosquitoes that 
come with the fruit. These mosquitoes will 
be carefully examined to ascertain if any of 
the yellow fever variety are reaching Phila- 
delphia. 

M. Meperros, of Rio de Janeiro, a member 
of the Brazilian legislature, has submitted to 
the chamber of deputies the offer of a prize of 
£400,000 to be awarded to the discoverer of a 
certain means of stamping out consumption. 


Sm Atrrep Jones and Mr. W. H. Lever 
have both promised £1,000 a year for four years 
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towards the expenses of the proposed school 
of research in connection with the university. 
The school is to inquire into the natural re- 
sources of the tropical possessions of the em- 
pire. Lord Mountmorres is to be the first 
director. 

Tus city of Hamburg will reestablish the old 
astronomical observatory at Bergedorf. The 
observatory has been presented with 50,000 
Marks for the purchase of a photographic tele- 
scope. 

Tue Landmarks Club for more than ten 
years has been safe-guarding and preserving 
the old missions of southern California. It 
has raised over $7,000 and applied these 
moneys in protective repairs to these monu- 
ments. It has reroofed about 60,000 square 
feet of the prineipal buildings at four mis- 
sions; and by these and other repairs has saved 
them from destruction. If this work had not 
been done when it was these buildings would 
by now be hopeless mounds of adobe. There 
is far more of this work still to be done, 
which the Landmarks Club will do. It has 
long leases on three of the missions. 


Tue committee of the British Association 
of Botanical Photographs reports that forty 
photographs have been added to the register 
since the last meeting. They have been re- 
ceived from various persons, but it would 
mention in particular a series of photographs 
by Mr. R. Welch illustrating the coast flora 
of Ireland, and a number of photographs by 
Professor Yapp, of Aberystwyth, illustrating 
some aspects of the vegetation of the Malay 
Peninsula. <A printed list has been prepared 
ot the photographs so far contributed to the 
register, and this will be ready for circulation 
in July. The recently established committee 
for the Botanical Survey of Great Britain 
contemplates the establishment of a collection 
of botanical photographs of British vegeta- 
tion, and it is hoped that that committee will 
collaborate with the committee of the British 
Association by taking over the work of col- 
lecting and arranging photographs relating to 
British vegetation. 


The Experiment Station Record states that 
the Minnesota legislature at its recent session 
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passed two laws of considerable importance to 
the agriculture of the state. One of these 
provides for the establishment of a branch 
school of agriculture at Crookston, to be a 
department of the University of Minnesota 
under the direction of the board of regents of 
the university. The other provides for local 
option in the establishment and maintenance 
of county schools of agriculture and domestic 
economy, limiting to $20,000 the amount that 
any county may appropriate for this purpose 
in one year. The initiative in the matter of 
establishing such schools may be taken by the 
people or by the county commissioners, but the 
county commissioners can not finally establish 
a school until the question has been submitted 
to the electors in the county. Two or more 
counties may unite to establish a school of 
agriculture and domestic economy. The 
schools are to be under the control of a county 
school board of three members, the secretary 
of which shall be the county superintendent 


of schools, and the other two members are to’ 


be elected by the county commissioners. Each 
school must have connected with it a tract of 
land, suitable for purposes of experiment and 
demonstration, of not less than ten acres. 
Tuition is to be free to residents of the county 
or counties contributing to its support. The 
state superintendent of public instruction is 
to have general supervision over the schools, 
and with the advice of the dean of the College 
of Agriculture is to prescribe the courses of 
study to be pursued. 

The British Medical Journal says times 
have greatly changed in France, as elsewhere, 
since the days when Claude Bernard had for 
his laboratory in the Collége de France, some- 
thing little better than an indifferent cellar, 
and Pasteur a kind of something that might 
have served as a granary in the Ecole Nor- 
male. But since no rule lacks an exception, 
we find some of the most distinguished scien- 
tists still without that provision for scientific 
work which would enable them to follow the 
bent of their genius without having to think 
of ways and means. Thus, in Paris, the center 
of academic and scientific institutions, we find 
M. Becquerel making with his own hands the 
apparatus by means of which he observed the 
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phenomena of radioactivity, and even until 
quite a short time ago M. Curie was forced to 
prosecute his studies in radium in a shed 
which, in its poverty of mechanical or other 
equipment, rivaled even the room under the 
roof in which Pasteur did some of his epoch- 
making work. An examination of the budget 
for 1904 reveals the fact that for scientific 
purposes the sum voted for the universities of 
France is over 13,000,000 franes. Besides this 
there is a credit of 556,500 francs for the Col- 
lége de France, with its forty professors, and, 
in addition, for the Museum of Natural His- 
tory in the Jardin des Plantes one of over 
1,000,000 franes; so that the budget for science 
for the past year reaches a sum of something 
less than £600,000. In France, as in England, 
the great difficulty appears to be the combina- 
tion of teaching duties with those of research. 
The budget draws no distinction between 
money allocated for teaching purposes and that 
for research. The chief exception, perhaps, 
in a modified way, is that for the Collége de 
France. Each professor must give forty lec- 
tures per annum, but it is not possible to go 
on, year in year out, giving something new at 
every lecture. The same obtains at the mu- 
seum. <A professor at the Sorbonne or at the 
Faculty of Medicine, during six months has 
to devote his time to giving instruction to 
the students who attend his course, while a 
very large part of his time is necessarily con- 
sumed in the examination of the numerous 
candidates in the Paris Faculty. 


UNIVERSITY AND EDUCATIONAL NEWS. 

Tur University of Pennsylvania will receive 
$60,000 from the estate of the late Professor 
Maxwell Sommerville, who held a chair of 
archeology in the university. 

Presipent Tuwine, of Western Reserve Uni- 
versity, has announced that Mr. Andrew Car- 
negie had given $25,000 towards the estab- 
lishment of a fund of $100,000 for the endow- 
ment of a chair of political economy at West- 
ern Reserve University, to bear the name of 
the late Senator Hanna. 


Tue Dominion government has made a 
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grant of £500 to the McGill University for 
work in railway engineering and transporta- 
tion. This is the government’s contribution, 
as owner of the Inter-Colonial, to a scheme to 
which the Grand Trunk and Canadian-Pacific 
have given £1,000, and the Canadian Northern 
£400, for the instruction of young men in 
railway construction and operation. 

Tue Board of Trustees of the University of 
the Pacific has ordered the museum moved 
from West Hall to East Hall where it will 
have more commodious quarters. New cases 
will be constructed for collections not now on 
exhibition. Funds have also been appropri- 
ated with which to purchase additional ap- 
paratus for the geological and chemical labo- 
ratories to meet the demand of an increasing 
number of students in these departments. 


Owinca to the interruption of travel caused 
by the quarantines against New Orleans and 
other infected points, it has been decided to 
postpone the opening of the session of the 
Louisiana State University until October 18. 
By that time the yellow fever will, it is hoped, 
be under such complete control and the quar- 
antines so relaxed that unrestricted travel 
may be resumed on all railroads. There is 
no yellow fever in Baton Rouge, and there is 
every reason to believe that the efforts of the 
health authorities to prevent its introduction 
there will continue to be successful. 

Mr. Criarence E. Rem, of the National 
Bureau of Standards, has been appointed as- 
sistant professor of electrical engineering in 
the Case School of Applied Science. 

Mr. Artruur H. Forp, professor of electrical 
engineering at the Georgia School of Tech- 
nology, Atlanta, Georgia, has been appointed 
professor and head of the department of elec- 
trical engineering in the College of Applied 
Science of the State University of Iowa. 


The Experiment Station Record states that 
Professor F. Wohltmann, for ten years director 
of the agricultural experiment station at Bonn- 
Poppelsdorf, and professor of agriculture in 
the academy, has accepted a call to Halle. In 
his lectures at Halle Professor Wohltmann 
will include a eourse in tropical agriculture 
with special reference to the German colonies. 





